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To  apologise  for  any  want  of  success,  of  whatever  kind,  requires  at  all 
events  the  exercise  of  more  or  less  of  ingenuity.  To  indicate  the  con- 
trarr,  demands  little  or  none ;  the  quality  of  that  which  is  to  be  said, 
for  the  most  part,  making  up  for  any  defect  in  the  manner  of  saying-  it. 

The  Council,  consequently.  Lave  an  easy  task  before  them  when 
they  proceed  to  sketch  the  progress  of  this  Institution  during  the  year 
which  has  just  closed.  The  best  indication  of  the  success  and  prosperity' 
of  any  institution,  of  a  literary  or  scientific  nature,  is  to  be  found  in  a 
steady  increase  of  the  number  of  its  members. 

The  year  just  ended  exhibits  a  very  considerable  augmentation  in  the 
list  of  the  supporters  of  this  Institute. 

During  the  last  year  fiftj'-two  new  members,  including  those 
elected  at  Manchester,  have  been  elected.  From  these,  however,  must 
be  deducted  nine ;  three  of  whom  have  departed  this  life,  and  six  of 
whom  have  relinquished  their  membership.  This  makes  the  net  gain 
upon  the  year  forty-three,  and  raises  the  actual  number  of  members 
this  day  to  three  hundred  and  fifty-four. 

The  past  year  has  not  been  productive  of  many  original  papers.  This 
deficiency  has  been  supplied,  in  some  measure,  by  the  resolution  passed 
and  acted  upon  by  the  Society,  to  rend  pro  Jorma  and  re-print  the  valuable 
Reports  of  Messrs.  Richardson  and  Banning  on  the  Experiments  made, 
by  order  of  Government,  at  Keyham,  on  the  Relative  Values  and  Qualities 
of  Welch  and  Northumbfiland  Steam  Coals. 

Of  the  great  value  of  these  Reports  there  cannot  bo  a  doubt;  inas- 
much as  these  experiments,  made  with  so  much  care,  and  under  sujierin- 
tendence  so  able,  have  proved,  beyond  all  denial,  not  only  that  the  best 
Northumberland  steam-coal,  when  properly  dealt  with,  is  fully  equal  to 
the  best  Welch  steam   coal  in  evaporative  power,  but  that  further,  n 
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inixtiire  of  Welch  and  Northumbrian  steam  coals,  in  equal  proportions, 
or  in  tlie  proportion  of  one-third  of  Welch  to  two-thirds  of  Northum- 
brian, is  not  onlr  smokrless  hut  of  gfreator  evaporative  ]io\ver  than  either 
of  these  descriptions  of  coal  when  burned  unmixed  and  under  circum- 
stances the  most  favourable. 

Besides  these  Reports,  the  Transactions  of  the  past  year  contain  an 
interesting  account,  bv  Mr.  Edward  Iledley,  of  the  Iron  Mines  and  Iron 
Manufacture  of  Nova  Scotia;  an  ingenious,  theoretical  paper,  by  Mr. 
Howse,  on  the  Boundary-Line  between  the  Millstone-grit  and  Mountain- 
limestone  of  the  North  of  England ;  and  an  interesting  tract  by  Mr. 
T.  W.  Embleton,  descriptive  of  the  Self-acting  Hydraulic  Coal-cutting 
Machine,  now  in  use  at  Kippax  Colliery,  near  Leeds.  The  great  impor- 
tance to  all  engaged  in  Coal-mining,  of  the  employment  of  a  cheap  and 
efficient  machine,  in  lieu  of  the  manual  labour  now  escrted  in  hewing 
or  cutting  coal,  is  now  universally  admitted. 

It  has  become  a  question  whether  it  may  not  be  desirable  for  the 
Coal-Trade  of  the  United  Kingdom  to  encourage  the  production  and 
improvement  of  such  macliinery  by  the  offer  of  a  handsome  reward  to 
the  inventor,  or  improver,  under  certain  stipulated  conditions. 

As  to  this  matter,  the  Council  do  not  feel  themselves  called  upon  to 
offer  an  opinion.  Should  such  a  me.isure  be,  however,  deemed  desirable, 
by  those  most  immediately  interested,  it  could  not  be  brought  before  the 
Coal-Trade  of  the  Kingdom  under  better  auspices  than  those  which 
would  be  attendant  upon  such  a  proposal,  if  made  by  the  President  of 
this  Institute,  who  is  also  President  of  the  General  Mining  Association 
of  Great-Britain,  and  whoso  opinion  .as  a  practical  mining  engineer 
must  command  the  respectftd  attention  of  all,  directly  or  indirectly,  con- 
nected with  mining  operations. 

The  concluding  paper  of  the  year  embodies  a  proposal,  by  Mr.  Geo. 
C.  Greenwcll.  of  a  new  mode  of  rating  Coal-mines.  Upon  the  merits 
of  Mr.  (Jrcenwell's  plan  the  Council  do  not  deem  it  their  duty  toe.\press 
any  opinion,  the  paper  is,  however,  deserving  of  the  consideration  of  all 
interested  in  mining  of  any  description  ;  ina.smuch  as  the  subject  of 
rating  not  only  coal,  but  iron,  lead,  tin,  and  copjier  mines  may  probably 
be  brought,  in  no  long  time,  under  the  consideration  of  the  Legislature. 

To  the  meeting  held  at  Manchester,  during  the  11th,  10th,  13th,  and 
14lh  days  of  Jidy,  the  Council  need  merely  to  refer.  The  warm  hospi- 
tality there  shown,  and  the  kind  liberality  exhibited  by  the  scientific 
IxMlie*,  of  whose  rooms  this  Society  had  the  free  use,  need  not  be  re- 
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counted  and  cannot  be  exaggerated.  It  is  a  matter  to  be  decided  by 
the  members  of  this  Society  whether  the  papers,  read  at  Manchester, 
shall  form  a  separate  volume,  or,  together  with  any  other  that  may  be 
produced,  make  up  the  volume  of  Transactions  for  the  year  ending  in 
AugTist,  18C6. 

The  latter  course  is  that  which  the  Council  are  induced,  upon  the 
whole,  to  recommend. 

In  conclusion,  the  Council  beg  to  draw  the  attention  of  the  members 
present  to  the  Report  of  the  Finance  Committee,  to  whom,  together  with 
the  Treasurer,  the  thanks  of  the  Society  are  unquestionably  due. 


ADVERTISEMENT. 


The  Injtltntion  ia  uot,  as  a  body,  responsible  for  the  facta  and  opinions  advanced 
in  the  Papers  read,  and  in  the  Abstracts  of  the  ConTersations  which  occurred  at  the 
Meetings  during  the  Session. 
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YotJR  Committee  have  pleasure  in  reporting'  the  continued  satisfactory 
state  of  the  Finances  of  the  Institute. 

The  Receipts  and  Disbursements  are  about  the  same  as  the  previous 
year.     The  excess  of  Income  over  Expenditure  is  about  £300. 

In  consequence  of  the  payment  of  further  Dividends  from  the 
Liquidators  of  the  District  Bank,  the  balance  in  the  hands  of  j'our 
Treasurer  now  amount  to  £~00;  there  only  remains  now  about  £18  due 
from  the  Liquidators. 

The  value  of  the  stock  has  increased  £200  during^  the  past  year,  and 
now  amounts  to  £000. 


THK  TKEiASURKR  L\  ACCOUM'  W  llll  THE  iNUllTH 

Mir  the  Year  ending 


1864.  9r. 

July  I. — To  Balance  in  hands  of  Treasurer  from  Twelfth 

Year        £209     1   11 

„   Ditto       ditto      Liquidators  of  District  Bank    203  19    3 
Sept.  6.—  „   Received  Dividend  of  above  of  43. 
per  £  (being  ISs.  6d.  per  £)  on 

£741   14    3       £148    6  10 

Dec.  31.— ,.  Ditto  ditto  of  Is.  per  £ 
(making  19a.  6d.  in  all)  on 
£741    14     3        37     1     9 


£     8.    d. 


185     8     7 
Leaving  as  the  proportion  of  District 

Bank  Deposit  yet  unpaid    18  10  10 

Jnly  1. — To  Robert  Stephenson's",  Esq.,  Legacy,  invested  on 

Mortgage  of  Northumberland  Dock  Rates..  2000 


0    0 


2413     1     4 


1863. 
Jnly  1. — To  Interest  on  ditto,  from  June  6,  18G4,  to  June  6, 

1865       95 

Less  Income  Tax 2 


0    0 
4  11 


92  15     1 


Arrears  of  1864   Snbscriptions  collected  since  balancing 
for  th.it  year 

Snbscriptions  received  for  this  year  from  294  Members  ... 

Ditto       ditto        from  14  Oraduatcs 

Ditto       ditto        from  Colliery  Owners,  viz.  : — 

Black  Boy        £4     4 

Leasingthomc...         ...         ...         ...         ...         2     2 

Wcstcrton        2     2 

East  Holywell 2    2 

Haswell  4     4 

Ryhopc 4     4 

Hetton 

North  Hctton  ..  

Grange 

Kepier  Orange  

I>Bmbton  

South  Hetton  and  Murton 

Stella  Coal  Company 

Whitvr.irlh       

Sales  of  PublicAtions,  per  A.  Reid  : — 

From  June  30,  lSfi4,  to  Deo.  31,  I8r.4        ..       30     .■>     0 
From  Per.  31,  |Hr.4.  to  .Tunc  .Vt.  l«r.,i       ...      .14  U     6 


31   10 

617     8 

14  14 


10  10 
6     6 


10   10 

8     8 


63     0     O 


73  16     6 


£.1306     4    II 
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1865.  Cr. 

July  1. — By  paid  A.  Eeid  for    Printing  and  Publishing 
Account,  from  June  30,  1864,  to  Dec.  31, 

1864        £147  19    0 

„    Ditto  from  Dec.  31,  1864,  to  June 

30,  1863 233    5    0 


Ditto  Binding  and  Sewing  Vols. 
Ditto  Covers  for  Parts,  Circulars,  tc... 
Ditto  Postage  Stamps 

Ditto  Secretary  for  Postage  Stamps  ... 
Ditto  Assistant  Secretary  ditto 
Ditto  Treasurer  ditto 


381  4 
35  16 
16    9 

20    8 

16     8 
1     0 


Ditto  Secretary's  Salary  for  year  ending  June  30,  1865  ... 
Ditto  Assistant  Secretary's  ditto        ditto        ditto 
Ditto  E.  Curtice,  Reporting  for  ditto         ditto 

Ditto    Natural   History  Society's    Subscription  for  ye.ir 

ending  October  3,  1864      

Ditto   Insurance   on    Property    at    Institute 

Rooms 0  13    2 

Ditto    ditto    caUed  "Stock,"  per  A.  Keid...        2    5     0 


Ditto  Reid  and  Sons,  Repairing  Chronograpber 

Balance  in  hands  of  Treasurer  at  this  date  ...     714    5     1 

Balance  in  hands  of  Liquidators  of  District 
Bank,  being  proportion  of  Deposit  yet 
unpaid 18  10  10 

Robert  Stephenson's,  Esq.,  Legacy,  invested 
on  Mortgage  of  Northumberland  Dock  Rates  2000    0    0 


£     e.    d. 


453  17  10 


23  16 
25  0 
35  0 
12  12 


20    0    0 


18 
4 


2732  15  11 


£3.306     4   II 
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52  CaiT,  William  Cochrane,  Blaydon,  Newcastle-upon-Tyne. 

53  Carrington,  jun.,  Thomas,  Holywell  House,  Chesterfield. 

54  CLadbui'U,  Bucket  S  ,  Pixton  Collieries,  Alpeton,  Derbyshire. 
65  CLilde,  Itowland,  Wakefield,  Yorkshire. 

60  Cochrane,  W.,  Seghill  House,  near  Cramlington. 
67  Cochrane,  C,  Woodside  Iron  Works,  near  Dudley. 

58  Cockbum,  William,  Ilutton  Low  Cross  Mines,  Guisbro',  Yorkshire. 

59  Coke,  Richard  Georgo,  Tapton  Grove,  Chesterfield,  Derbyshire. 
CO  Cole,  W.  R.,  Bebside  Collierj-,  Morpeth. 

fil  Collis,  William  Blow,  Amblecote,  Stourbridge,  Worcestershire. 
02  Cook,  Richard,  East  Holywell  Colliery,  Earsdon,  Newcastle-ujKin- 
Tyne. 
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(J3  Cooko,  JoLii,  ;"),  Mulberry  Street,  Darlington. 

64  Cookson,  Norman,  Newcastle-upon-Tyne. 

66  Cooksey,  Josepli,  West  Bromwicli,  Stafforilshire. 

66  Cooksey,  J.  H.,  West  Dromwich,  Staffordshire. 

6?  Cooper,  Philip,  Rotherhaiii  Colliery,  Rotherhuin,  Yorkshire. 

68  Cooper,  Thomas,  Park  Gate  Colliery,  Rotherham,  Yorkshire. 

69  Cope,  J.,  Pensnett,  Dudley,  Worcestershire. 

70  Cossharo,  II.,  Hill  House,  Bristol,  Somersetshire. 

71  Coulson,  W.,  Crossgate  Foundry,  Durham. 

72  Cowen,  jun.,  Joseph,  Blaydon  Burn,  Newcastle-upon-Tyne. 

73  Coxon,  S.   B.,   Usworth  Colliery,  Washington   Station,   County  of 

Durham. 

74  Crawford,  T.,  Little  Town  Colliery,  Durham. 

75  Crawhall,  G.  E.,  St.  Ann's  Rope  Works,  Newcastle-upon-Tyne. 

76  Crawshay,  Edwin,  Abbot's  Woods,  Newnham,  Gloucestershire. 
n  Crofton,  J.  G.,  Bowden  Close  Colliery,  Crook,  Darlington. 

78  Crone,  S.  C,  Killingworth  Colliery,  Newcastle-on-Tyne. 

79  Croudace,  Thos.,  Waratah,  near  Newcastle,  New  South  Wales. 

80  Curry,  James,  Turston,  Pontefract. 

81  Daglish,  J.,  Belmont  Hall,  Durham. 

82  Dakers,  jun.,  Thomas,  Willington  Colliery,  Durham. 

83  Darlington,  James,  Springfield  House,  Coppull,  near  Chorley,  Lan- 

cashire. 

84  Darlington,  John,  Moorgate  Street  Chambers,  London,  E.G. 

85  Davison,  A.,  Hastings  Cottage,  Seaton  Delaval,  Newcastle-upon-Tyne. 

86  Davidson,  James,  Newbattle  Colliery,  Dalkeith. 

87  Dcane,  John,  Pencaitland  Colliery,  Tranent,  Haddingtonshire,  N.B. 

88  Dees,  J.,  Whitehaven,  Cumberland. 

89  Dennis,  Henry,  Brynyr  Owen,  Ruabon,  Denbighshire. 

90  Dickinson,  W.  R.,  South  Derwent  Colliery,  Annfield  Plain,  Gates- 

head. 

91  Dixon,  George,  Whitehaven,  Cumberland. 

92  Dobson,  S.,  Halswell  Cottage,  Cardiff,  Glamorganshire. 

93  Doming,  Elias,  41,  John  Dalton  Street,  .Manciiester. 

94  Douglas,  T.,  Peases'  West  Collieries,  Darlington. 

95  Dunn,  T.,  Richmond  Hill,  Sheffield,  Yorkshire. 

96  Dunn,  C.E.,  Thomas,  Windsor  Bridge  Iron  Works,  Muuchostcr. 

97  Easton,  J.,  Nest  House,  Gateshead. 
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98  Elliot,  G.,  Betlej  Hall,  Crewe, 

99  Elliot,  W.,  Weardale  Iron  Works,  Towlaw,  Darlington. 

100  Embleton,  T.  W.,  The  Cedars,  Methley,  Leeds. 

101  Evans,  William,  Euabon  Iron  Works,  Ruabon. 

102  Feare,  G.,  Camerton  Coal  Works,  Bath. 

103  Fletcher,  C.E  ,  Jos.,  69,  Lowther  Street,  Whitehaven. 

104  Fletcher,  John,  Clifton  Colliery,  Manchester. 

105  Fletcher,  Isaac,  Clifton  Colliery,  Workington. 

106  Fletcher,  Herbert,  Clifton  Colliery,  Manchester. 

107  Foord,  J.   B.,  General  Mining  Association  Secretary,  52,  Broad 

Street,  London. 

108  Forster,  J.  H.,  Old  Elvet,  Durham. 

109  Forster,  G.  B.,  Back^vorth,  Xewcastle-upon-Tyne. 

110  Forster,  Thomas  E.,  7,  Ellison  Place,  Newcastle-upon-Tyne. 

111  Fothergill,  Joseph,  Cowpen  and  North  Seaton  Office,   Quayside, 

Newcastle-upon-Tyne. 

112  Fowler,  Geo.,  Donisthorpe,  Ashby-de-la  Zouch,  Leicestershire. 

113  Firth,  William,  Birley  Wood,  Leeds. 

114  Firth,  S.,  Manchester. 

115  Fryar,  Mark,  Team  CoUiery,  Gateshead. 

116  Gainsford,  William  Dunn,  Darnall  Hall,  Sheffield. 

117  Gainsford,  Thos.  R.,  18,  York  Place,  Leeds. 

118  Gardner,  M.  B.,  Tondu  Iron  and  Coal  Works,  Bridgend,  Glamor- 

gtinshire. 

119  Gillett,  F.  C,  5,  Wardwiek,  Derby. 

120  Gilroy,  G.,  Ince  Hall  Colliery,  Wigan,  Lancashire. 

i21  Goddard,  C.  E.,  William,  Golden  IMl  Colliery,  Longton,   North 
Staffordshire. 

122  Gooch,  G.  H.,  Lintz  Colliery,  Gat<'shead. 

123  Gott,  Wm.  L.,  Brancepeth  Colliery,  Durham. 

124  Greeves,  J.  0.,  Round  wood  Colliery,  Horbury,  Wakefield,  Yorkshire. 

125  Green,  jun.,  Wm.,  0,  St.  Mary's  Terrace,  Newcastle-upon-Tyne. 
120  Greener,  Thos.,  Etherley  Colliery,  Darlington. 

127  Greenwell,  G.  C,  Poynton  and  Worth  Collieries,  Stockport,  Clioshire. 

128  Haggle,  P.,  Gatc.sliea<i. 

129  Hales,  (/oorge,  Broncoed,  .Mold. 


130  Hull,  T.  Y.,  11,  Eldon,  Bquaro,  Newcastle-upnn-Tynp. 

131  Hall,  William  F.,  Kelloe  Pollierv,  Ferry  Hill. 

13C  Harden,  J.  W.,  Folsliill  Colliery,  Coventry,  Warwickshire. 

133  Harper,  Mattliew,  Whitebaven,  Cumberland. 

134  Harrison,  C.E.,  T.  E.,  Central  Station,  Newcastle-upon-Tyne. 

135  Harrison,  Robert,  Eastwood  Collieries,  Nottingham. 

136  Harrison,  John  G.,  Chilton  OflRces,  Ferryhill. 

137  Hawthorn,  C.E.,  R.,  Enu-ineer,  Newcastle-upon-Tyne. 

138  Hawthorn,  C.E.,  W.,  Eng-ineer,  Newcastle-upon-Tyne. 
130  Herdman,  John,  Park  Crescent,  Bridg-end,  Glamorganshire. 

140  Heath,  Robert,  liiddnlpb  Valley  Coal  and  Iron  Works,  Stoke-npon- 

Trent. 

141  Heckels,  R.,  Pensher  House,  Fence  Houses. 

142  Hedley,  Edward,  Osmaston  Street,  Derby. 

143  Hedley,  W.  H.,  South  View,  Crook,  Darlington. 

144  Hedley,  J.  H. 

145  Ileppell,  Thomas,  Little  Town  Colliery,  Durham. 
140  Iletlierington,  David,  Nethertnn,  Jlorpeth. 

147  Hewlett,  Alfred,  Haigh  Colliery,  Wigan,  Lancashire. 

148  Hindhaiigh,  Thos.  S.,  Newbury,  near  Bath. 

149  Higson,  Jacob,  94,  Cross  Street,  Manchester. 

li'iO  Higson,  P.,  jun.,  Brookland,  Swinton,  Manchester. 

151  Hilton,  T.  W.,  Haigh,  Wigan. 

152  Hodgson,  R.,  Engineer,  Whitburn,  Sunderland. 

153  Homer,  Charles  S.,  Cbatteriey,  Tunstall. 

154  Hood,  Archibald,  Whitcbill  Colliery,  Lasswade,  Edinburgh. 

155  Horsley,  W.,  Whitehill  Point,  Percy  Main. 

156  Ilorsfall,  J.  J.,  Fanbottom  Colliery,  Asliton-under-Lyne. 

157  Horton,  T.  E.,  Prior's  Lee  Hall,  Shiffnal,  Shropshire. 

158  Howard,  Wm.  Frederick,  Staveley  Works,  Chesterfield,  Derbyshire. 

159  Hudson,  James,  Wooley  Colliery,  Darton,  Barnsley,  Yorkshire. 

100  Hunt,  .J.  P.,  Corngreavcs,  Birmingham. 

101  Hunt,  A.  H.,  Pelaw  Main  OtSce,  Quayside,  Kewcnstle-npon-Tyne. 

102  Hunter,  Wm.,  Moor  Lodge,  Newcastle-upon-Tyne. 

103  Hunter,  William,  Morriston,  Swansea,  Glamorganshire. 

104  Hurst,  T.  G.,  Backworth  Colliery,  Newc.istlo-upou-Tync. 

165  Jackson,  Frederick  John,  Ruardean  Villa,  near  Ncwnham,  Glouces- 
tershire. 
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166  Jackson,  Henry,  Astley  and  Tyldesley  Collieries,  Tyldesley,  Man- 

chester. 

167  Jackson,  John,  Warren  House,  Ashby-de-la-Zouch. 

168  Jeffcock,  P.,  Midland  Road,  Derby. 

169  Jenkins,  William,  M.E.,  4,  Woodfield  Place,  Roath,  Cardiff. 

170  Jobling,  T.  W.,  Point  Pleasant,  Wallsend,  Newcastle-upon-Tyne. 

171  Johnson,  John,  Tynemouth. 

172  Johnson,  R.  S.,  Haswell,  Fence  House. 

173  Joicey,  John,  Urpeth  Hall,  Fence  Houses. 
17-i  Jones,  E.,  Granville  Lodg-e,  Wellington,  Salop. 

175  Kenrick,  Wm.  Wynn,  Wynn  Hall,  near  Ruabon,  Denbig-hshire. 

176  Kerr,  John,  Auchinheath,  Leshmahag'ow,  Lanarkshire,  N.B. 

177  Kimpster,  W.,  Quay,  Newcastle-upon-Tyne. 

178  Knowles,  A.,  High  Bank,  Pendlebury,  Manchester. 

179  Knowles,  John,  Pendlebury  Colliery,  Manchester. 

180  Knowles,  Thomas,  Ince  Hall,  Wigan. 

181  Knowles,  jun.,  Andrew,  Eagley  Bank  Colliery,  Bolton,  Lancashire. 

182  Knowles,  Kay,  Pendlebur)-,  Manchester. 

183  Knowles,  R.  M.,  Eagley  Bank,  Bolton. 

184  Lancaster,  John,  Kirkless  Hall  Coal  and  Iron  Works,  Wigan. 

185  Lancaster,  jun.,  John,  Hunwick  and  Newfield  Collieries,  Ferryhill. 

186  Lancaster,  Joshua,  Kirkless  Hall  Colliery,  Wigan. 

187  Lancaster,  Samuel,  Kirkless  Hall  Colliery,  Wigan. 

188  Landale,  Andrew,  Lochgelly  Iron  Works,  Fifeshire,  North  Britain. 

189  Laverick,  George  Wm.,  Zion  House,  Chesterton,  near  Newcastle- 

under-Lyne. 

190  Laws,  J.,  Blyth,  Northumberland. 

191  Lever,  Ellis,  West  Gorton  Works,  Manchester. 

192  Levick,  jnn.,  F.,  Cwra  Celyn  and  Blaina  Iron  Works,  Newport, 

Monmouthshire. 

193  Lowe,  jun.,  Wm.,  Wrexham. 

194  Lewis,  T.  Wm.,  Mardy,  Aberdare,  Glamorganshire. 
105  Lewis,  G.,  Coleorton  Colliery,  Asbby-de-la-Zouch. 
190  Lewis,  Wm.  Thos.,  Mardy,  Aberdare,  Wales. 

197  Liddell,  J.  R.,  Netherton  Colliery,  Morpeth. 

198  Liddell,  M.,  Tynemouth. 

199  Lindop,  James,  Bloxwicli,  Walsall,  Staffordshire. 

200  Lishman,  Wm.,  Etherley  Colliery,  Darlington. 
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201  Lisliman,  Wm.,  Bunker  Hill,  Fence  ITniisos. 

•200  Livcsey,  Thomas,  Chamber  Hall,  Ilollinwood,  Manchester. 

203  Livesey,  Cleg'g',  Bradford  Colliery,  Manchester. 

QOi  Llewellin,  Da\n(l,  Glanwern,  Pontypool,  Monmouthshire. 

CO.")  Lon;n"idge,  J.,  (W.  S.  Lonpridge,  Oakhurst,  Ambergate,  Derby.) 

C06  Love,  Joseph,  Brancepeth  Colliery,  Durham. 

207  Low,  Wm.,  Vron  Colliery,  Wrexham,  Denbighshire. 

208  Maddison,  W.  P.,  Thomhill  Colliery,  Dewsbury,  Wakefield. 

209  Maddison,  J.,  Alexander  Street,  Newcastle-upon-Tyne. 

210  Maddison,  W.,  Coxlodg-e  Colliery,  Newcastle-upon-Tyne. 

211  Mallet,   Robert,   C.E.,  F.R.S.,  11,    Bridge   Street,   Westminister, 

London,  S.W. 

212  Mammet,  C.E.,  E.,  Barnsley,  Yorkshire. 
21.3  Marley,  John,  Mining  Offices,  Darlington. 

214  Marshall,  Robert,  10,  Three  Indian  Kings  Court,  Quayside,  New- 
castle-upon-Tyne. 
21.">  Marshall,  John,  Smithfold  Colliery,  Little  Ilalton,  near  Bolton. 
21G  Matthews,  Richd.  F.,  South  fletton  Colliery,  Fence  Houses. 

217  May,  George,  North  Iletton  Colliery,  Fence  Houses. 

218  Maynard,  Charles,  Cardiff  and  Newport  Collieries,  Machen,  New- 

port, Monmouthshire. 

219  McCulloch,  H.  J.,  East  Mount,  York. 

220  McDonald,  Hugh,  Standish  and  Shevington  Canal  Co.,  Wigiin. 

221  McGhie,  Thos.,  Cannock  Chase  Colliery,  Walsall,  Staffordshire. 

222  JIcGill,  Robert,  St.  Helen's  Colliery,  St.  Helen's,  Lancashire. 
22.3  McMurtrie,  J.,  Radstock  Colliery,  Bath. 

224  Middleton,  J.,  Davison's  Hartley  Office,  Quay,  Newcastle-on-Tyne. 

225  Jliller,  jun.,  William,  College  Street,  Whitehaven. 

226  Miller,  Robt.,  Outwood,  Wakefield,  Yorkshire. 

227  Mitchinson,  jun.,  Robt.,  Kibblesworth  Colliery,  Gateshead. 

228  Monkhouse,  Joseph,  Gilcrux  Colliery,  Cockermouth. 

229  Morison,  David  P.,  Pelton  Colliery,  Chester-le-Street. 

230  Morris,  William,  Waldridge  Colliery,  Chestor-le-Street. 

231  Morton,  H.,  Lambton,  Fence  Houses. 
2.32  Morton,  H.  T.,  Lambton,  Fence  Houses. 

233  Mtickle,  John,  Mansion  Collieries,  near  Leeds. 

234  Mulcaster,  H  ,  CoUiorj-  Office,  Whitehaven. 
23i)  Mulcaster,  Joshua,  Crosby  Colliery,  Maryporf. 
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236  Mulvany,  Wm.  Thos.,  1335,  Carls  Tlior,  Dusseldorf  on  the  Rhine, 

Prussia. 

237  Murray,  T.  H.,  Chester-le-Street,  Fence  Houses. 

238  Napier,  Colin,  Westminster  Collier}',  Wreshara,  Denbig-hshire. 

239  Newall,  Robert  Stirling-,  Fern  Dene,  Gateshead. 

240  Nicholson,  William,  Seghill  Colliery,  Newcastle-upon-Tjne. 

241  Nicholson,  Marshall,  Middleton  Ilall,  Leeds. 

242  North,  Frederick,  Tipton,  Staifordshire. 

243  Oliver,  Wm.,  Stanhope  Burn  Offices,  Stanhope,  Darling-ton. 

244  Oliver,  John,  Victoria  Colliery,  Coventry. 

245  Oliver,  Geo.,  Peases'  West  Collieries,  Darlington. 

24G  Palmer,  C.  M.,  Quay,  Newcastle-upon-Tyne. 

247  Palmer,  A.  S.,  Port  Mulg-rave,  Redcar,  Yorkshire. 

248  Paton,  Wm.,  Alloa  Colliery,  Alloa,  North  Britain. 

249  Peace,  Maskell  Wm.,  Solicitor,  Wigan,  Lancashire. 

250  Pearce,  F.  II.,  Bowling  Iron  Works,  Bradford,  Yorkshire. 

251  Pease,  .J.  W.,  Woodlands,  Darlington. 

252  Peel,  .John,  Spring-well  Colliery,  Gateshead. 

253  Pilkington,  jun.,  Wm.,  St.  Helen's,  Lancashire. 

254  Potter,  E.,  Cramlington,  Newcastle-upon-Tyne. 

255  Potter,  W.  A.,  Monk  Bretton,  Barnsley,  Yorkshire. 
250  Powell,  T.,  Coldea,  Newport,  Monmouthshire. 

257  Ramsay,  J.  T.,  Walbottle  Colliery,  Newcastle-upon-Tyne. 

258  Rayner,  J.  T.,  Methlcy  House,  Leeds. 

259  l{eed,  Robert,  Felling  Colliery,  Gateshead. 

260  Rees,  Daniel,  Lletty  Shenkin  Colliery,  Aberdare,  Glamorganshire. 
201  Richardson,  Dr.,  Franilington  Place,  Newcastle-upon-Tyne. 

262  Ricliardson,  Henry,  Backworth  Colliery,  Newcastle. 

263  Robinson,  R.,  Brougliton  Colliery,  Wrexham,  Denbighshire. 
204  Robson,  J.  S.,  Butterknowle  Colliery,  Staindrop,  Darlington. 
265  Rob.son,  Neil,  127,  St.  Vincent  Street,  Glasgow. 

200  Robson,  Thomas,  Luniley  Colliery,  Fence  Houses. 

207  Rockwell,  Alfd.   P.,  M  A.,  Norwich,   Connecticut,    United  States, 

America. 
268  Rose,  Tliomus,    MilKield    Iron    Works,    iiil.stoii,    VVolvurliuniptoii, 

SCafibrdsliirc. 
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269  Ross,  A.,  Shipcoto  Colliery,  Gateshead. 

CrO  Rosser,  Wm.,  Mineral  Surveyor,  Llanelly,  Carmartlienshire. 

271  Routledge,  William,  Albion  Mines,  Pictou,  Nova  Scotia. 

072  Russell,  Robert,  Gosforth  Collier}-,  IS'ewcastle-u])on-Tyne. 

273  Rutherford,  J.,  South  Tyne  Colliery,  Ilaltwhistle,  Northumberlaud. 

274  Sanderson,  R.  B.,  West  Jesmond,  Newcastle-upon-Tyne. 

275  Sanderson,  Thomas,  Seaton  Dclaval,  Ne\vcastle-upon-T\-ne. 
27G  Seddon,  Wm.,  Lower  Moor  Collieries,  Oldham,  Lancashire. 

277  Shield,  Hug^h,  Woodifield  and  Whitelee  Collieries,  Crook,  Darlinjlon. 

278  Shortreed,  'J'hos.,  Manchester. 

279  Simpson,  L.,  South  America,  per  E.  Simpson,  Dipton,  Gateshead. 

280  Simpson,  R.,  Townley  Office,  i,  Queen  Street,  Quay,  Newcastle- 

upon-Tyne. 

281  Simpson,  John  Bell,  Iledg-eficld  House,  Blaydon. 

282  Smith,  F.,  Bridgcwater  Offices,  Manchester. 

233  Smith,  jun  ,  J.,  Monkwearmouth  Colliery,  Sunderland. 

284  Smith,  Edmund  J.,  14,  Whitehall  Place,  Westminster,  London,  S.W. 

285  Sopwitli,  T.,  43,  Cleveland  Square,  London,  W. 
280  Southern,  G.  W.,  Chilton  Hall,  Ferry  Hill. 

287  Southern,  Robert,  Coxhoe  Colliery,  Femhill. 

288  Spark,  H.  K.,  Darlington,  County  of  Durham. 

289  Spencer,  W.,  West  Staveley  Colliery,  Chesterfield. 

290  Stcavenson,  A.  L.,  Skelton  Mines,  Guisbro',  Yorkshire. 

291  Steel,  Charles  R.,  Ellenborough  Colliery,  Maryport,  Cumberland. 

292  Stenson,  W.  T.,  Whitwick  Colliery,  Coalville,  near  Leicester. 

293  Stephenson,  George  R.,  24,    Great  George  Street,  Westminster, 

London,  S.W. 

294  Stobart,  H.  S.,  Witton-le-Wear,  Darlington. 

295  Stott,  James,  Basford  Hall,  Stoke-on-Trent. 

29G  Sutcliffe,  John  C,  North  Gawber  Colliery,  Barnslcy. 

297  Swallow,  R.  T.,  Pontop  ColliiMj,  Gateshead. 

298  Swallow,  John,  Harton  Colliery,  South  Shields. 

299  Taylor,  H.,  Earsdon,  Newcastlc-u])on-Tyne. 

300  Taylor,  H.,  Tyncmouth. 

301  Taylor,  J.,  Earsdon,  Newcastlo-upon-Tyno. 

302  Telford,  W.,  f'ramlington,  Newcastlc-upon-Tvnc. 

303  Tlioui|ison,  Joliu,  Marley  Hill  Colliery,  tiuto.-^head. 

304  Thompson,  John,  Field  House,  Hoole,  Chester. 
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305  Thompson,  T.  C,  Milton  Hall,  Carlisle,  Cumberland. 

306  Thompson,  Astley,  Truro,  near  Cardiff. 

30?  Thomson,  Alex.,  Killarnie  Colliery,  Dunfermline,  N.B. 

308  Thorman,  John,  Ripley,  Derbyshire. 

309  Tone,  C.E.,  John  F.,  Westgate  Street,  Newcastle-upon-Tyne. 

310  Trotter,  J.,  >'ewnham,  Gloucestershire. 

311  Truran,  Matthew,  Dowlais  Iron  Works,  Merthyr  Tydvil,  Glamor- 

ganshire. 

312  Vaughan,  John,  Middlesbro'-on-Tees. 

313  Vaug-han,  Thomas,  Middlesbro'-on-Tees. 

31-1  Varley,  James,  Waterloo  Foundr}-,  St.  Helen's,  Lancashire. 

315  Verner,  Albert,  Durham. 

316  Wales,  T.  E.,  Brunswick  Place,  Swansea,  Wales. 

317  Ward,  Henry,  Piiestfield  Iron  Works,  Oaklands,  Wolverhampton. 

318  Wardell,  Frank  N.,  Hetton  Colliery,  Fence  HouseS. 

319  Ware,  W.  H.,  The  Ashes,  Stanhope,  Weardale. 

320  Warrington,  John,  Kippax,  near  Leeds. 

321  Watkin,  Wm.  J.  L.,  Pemberton  Colliery,  Wigan. 

322  Watson,  W.,  High  Bridge,  Newcastle-upon-Tyne. 

323  Watson,  Joseph  J.  W.,  No.  10,  Rue  de  Calvaire,  Nantes,  Loire  Infre. 

324  Webster,  R.  C,  Ruabon  Collieries,  Ruabon,  Denbighshire. 

325  Weeks,  John  G.,  Machen,  Newport,  Monmouthshire. 

326  Willis,  James,  Washington  Colliery,  Washington  Station,  County 

of  Durham. 

327  Wilmer,  F.  B.,  Usworth  Colliery,  Washington  Station,  County  of 

Durham. 

328  Wilson,  J.  B.,  Haydock,  near  St.  Helen's,  Lancashire. 

329  Wilson,  R.,  Flimby  Colliery,  Maryport,  Cumberland. 

330  Wilson,  J.  Straker,  Ruardean  Villa,  near  Newnham,  (iloucestersliire. 

331  Wilson,  T.  M.,  Forest  Hall,  Benton,  Newcastle-upon-Tyne. 

332  Wood,  C.  L.,  Black  Boy  Colliery,  Bishop  Auckland. 

333  Wood,  Lindsay,  Hetton  Colliery,  Fence  Houses. 

334  Wood,  N.,  Hetton  Hall,  Fence  Houses. 

335  Wood,  W.  H.,  West  Hetton,  Ferry  Hill. 

t'WO  Wood,  John,  Flockton  Collieries,  Wakefield,  YorksJiirc. 
!W7  Wood,  Williiwn  0.,  iJrancepeth  Colliery,  Durliani. 
.'W8  Woodhouse,  J.  T.,  Midland  Roa.i,  Derby. 

339  Wriglif,  C,  'I'ylden,  Sliireouk  Colliery,  Worksop,  Nottingliamsliire. 

(/ 
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Crnduafes. 

340  Armstronjr,  L ,  Cowpen  Colliery,  Ftlytli,  Northumberland. 

341  Bainbridge,  Emerson,  Hainton  Colliery,  Fence  Houses. 

342  Booth,  R.  L ,  Norwood  Colliery,  Darling-ton. 

343  Crawford,  Thos.,  West  Rainton,  Fence  Houses.  i 

344  Gilchrist,  Thos.,  Newbottle  Colliery,  Fence  Houses.  ' 
34o  Heslop,  James,  West  Rainton,  Fence  Houses.  I 
34(5  Hindhaugh,  T.  L.,  Coleford,  Bath.                                                                                | 

347  Maui^lian,  James  N.,  Townley  Colliery,  Ryton,  Newcastle. 

348  Parrington,  Matthew,  Normanby  Mines,  Middlesbro'-on-Tees.  j 

349  Peile,  William,  Whitehaven,  Cumberland.  1 

350  Ridley,  Georg-e,  Cow])en  Colliery,  Blyth,  Northumberland. 
3.j1  Sopwith,  Arthur,  Spain. 

352  Taylor,  W.  N.,  Ryhope  Colliery,  Sunderland. 

353  Wardell,  Stuart  C  ,  Townley  Colliery,  Blaydon,  Newcastle. 
3.54  Wright,  George  H.,  Rainton  Colliery,  Fence  Houses. 


^ist  of  ^ubsnibing  (Collieries. 

Owners  of  Stella  Colliery,  Ryton,  Newcastle-upon-Tynfi. 
Grange  Colliery,  Durham. 
Kepier  Grange  Colliery,  Ferry  Hill. 
Leasingthorne  Colliery,  Ferry  Hill. 
Westerton  Colliery,  Ferry  Hill. 
Poynton  and  Wortli  Collieries,  Stockport,  Cheshire. 
Black  Boy  Colliery,  Bishop  Auckland. 
North  Hetton  Colliery,  Fence  Houses. 
Haswell  Colliery,  Durham. 

South  Hetton  and  Murton  Collieries,  Fence  Houses. 
Earl  Durham,  Lamhton  Collieries,  Fence  Houses. 
Seghill  Colliery,  Seghill,  near  Newcastle. 
East  Holywell  Colliery,  North  Sliields. 
Hetton  Collieries,  Fence  Houses. 
Whitworth  Colliery,  Ferry  Hill. 
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lilulrs. 


1. — The  objects  of  the  North  of  Eng-lanil  Institute  of  Mining 
Engineers  are  to  enable  its  members  to  meet  tog-ether  at  fixed  periods, 
and  to  discuss  the  means  for  the  Ventilation  of  Coal  and  other  Mines, 
the  Winning  and  Working  of  Collieries  and  Mines,  the  Prevention  of 
Accidents,  and  the  Advancement  of  the  Science  of  Mining  generalh'. 

2. — The  Members  of  the  North  of  England  Institute  of  Mining 
Engineers  shall  consist  of  four  classes  of  Members,  viz. : — Ordinary 
Members,  Life  Members,  Graduates,  and  Honorary  Members. 

3. — Ordinary  and  Life  Members  shall  be  persons  practising  as 
Mining  Engineers,  and  other  persons  connected  with  or  interested  in 
Mining. 

4. — Graduates  shall  be  persons  engaged  in  study  to  quahfy  themselves 
for  the  profession  of  Mining  Engineers. 

5. — Honorary  members  shall  be  persons  who  have  distinguished 
themselves  by  their  literary  or  scientific  attainments,  or  who  have  made 
important  communications  to  the  Society. 

C. — The  Annual  Subscription  of  each  Ordinary  Member  shall  be 
£2  2s ,  payable  in  advance,  and  the  same  is  to  bo  considered  duo  and 
payable  on  the  first  Saturday  of  August  in  each  year,  or  immediately 
after  his  election. 

7. — The  Annual  Subscription  of  each  Graduate  shall  be  £1  Is. 
payable  in  advance,  and  the  .same  is  to  be  considered  due  and  payable  on 
the  first  Saturday  of  August  iu  each  year,  or  immediately  after  his 
election.  . 

8. — All  persons  who  'hall  at  one  time  make  a  donation  of  £^'0  or 
upwards,  shall  be  Life  Members. 

0. — Each  Subscriber  of  £2  28.  annually  (not  being  a  member)  sliall 
l>e  entitled  to  a  ticket  to  admit  one  person  to  the  rooms,  library,  meet- 


iiijrs,  lectures,  nnd  public  proceedinjjs  of  the  Society  ;  ami  for  every 
nilditional  £.2  Qs.  subscribed  annually,  another  person  sball  be  admis- 
sible up  to  the  number  of  five  persons;  nnd  each  such  Subscriber  shall 
also  be  entitled  for  each  £2  2s.  subscription  to  have  a  copy  of  the  pro- 
ceedings of  the  Institute  sent  biin. 

10. — Persons  desirous  of  being;  admitted  into  the  Institute  as  Ordi- 
nary Members,  Life  Members,  or  Graduates,  shall  be  proposed  by  three 
Ordinary  or  Life  ^lembers,  or  both,  at  a  Goneral  Meeting.  The  nomi- 
nation shall  be  in  writing,  and  signed  by  the  proposers,  and  shall  state  the 
name  and  residence  of  the  individuals  proposed,  whose  election  shall  be 
balloted  for  at  the  next  following  General  Meeting,  and  during  the  inter- 
val notice  of  the  nomination  shall  be  exhibited  in  the  Society's  room. 
Every  person  proposed  as  an  Honorary  Member  shall  be  recommended 
by  at  least  five  Members  of  the  Societ)-,  and  elected  by  ballot  at  the 
following  General  Meeting.  A  majority  of  votes  shall  determine  every 
election. 

11. — The  Officers  of  the  Institute  shall  consist  of  a  President,  four 
Vice-Presidents,  and  Twelve  Councillors;  who,  with  the  Treasurer  and 
Secretaries  (if  Members  of  the  Institute),  shall  constitute  a  Council  for 
the  direction  and  management  of  the  affairs  of  the  Institute ;  all  of  which 
Officers  shall  be  elected  at  the  Annual  Meeting,  and  shall  be  eligible  for 
reelection,  with  the  exception  of  the  three  Councillors  whose  attendance 
have  been  fewest,  and  such  Vice-Presidents  as  have  held  office  for  three 
consecutive  years  ;  but  such  Members  are  eligible  for  reelection  after  being 
one  year  out  of  office.  All  Officers,  with  the  exception  of  the  p.iid  Officers 
(who  need  not  necessarily  be  Members  of  the  Institute),  to  be  nominated 
at  the  General  Meeting  next  before  the  Annual  Meeting ;  a  list  of  whom, 
with  voting  papers,  shall  be  posted  to  every  ^loiiiber  at  least  fourteen 
days  previous  to  the  Annual  Meeting.  All  nomination  and  voting  papers 
must  be  in  writing,  and  signed  by  the  respective  members,  and  delivered 
personally  or  forwarded  under  cover,  and  in  the  latter  case  signed,  sealed, 
and  addressed  to  the  Secretary,  so  as  to  be  in  his  hands  before  the  hour 
fixed  for  the  nomination  or  election  of  Officers.  The  Chairman  shall,  in 
all  cases  of  voting,  appoint  scnitineers  of  the  lists,  and  the  scrutiny  shall 
commence  on  die  conclusion  of  the  other  business  of  the  meeting.  At 
meetings  of  the  Council,  five  shall  be  a  (|Uorum,  and  the  Minutes  of  the 
Council's  proceedings  shall  be  at  nil  times  open  to  the  inspection  of  the 
Members  of  the  Institute. 

12. — That  the  Vice-Presidents  who  have  become,  or  raay  become, 
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ineligible,  from  having  held  office  for  three  years,  shall  be,  ex-qfficio, 
Members  of  the  Council  for  the  following;  year. 

13. — A  General  Meeting  of  the  Institute  shall  be  held  on  the  first 
Thursday  or  Satuiday,  alternately,  of  every  Month  (except  in  Januaiy 
and  July),  at  twelve  o'clock  noon,  or  two  o'clock  if  on  Saturday ;  and  the 
General  Meeting  in  the  month  of  August  shall  be  the  Annual  Meeting, 
at  which  a  report  of  the  proceedings,  and  an  abstract  of  the  accounts  of 
the  previous  year,  shall  be  presented  by  the  Council.  A  Special 
Meeting  of  the  Institute  may  be  called  whenever  the  Council  shall  think 
fit,  and  also  on  a  requisition  to  the  Council,  signed  by  ten  or  more 
Members. 

1-t. — Every  question  which  shall  come  before  any  meeting  of  the 
Institute  shall  be  decided  by  the  votes  of  the  majority  of  the  Ordinary 
and  Life  Members  then  present. 

15. — The  Funds  of  the  Society  shall  be  deposited  in  the  hands  of  the 
Treasurer,  and  shall  be  disbursed  by  him  according  to  the  direction  of 
the  Council. 

IC. — All  papers  sent  for  the  approval  of  the  Council  shall  be  accom- 
panied by  a  short  abstract  of  their  contents. 

17. — The  Council  shall  have  power  to  decide  on  the  propriety  of 
communicating  to  the  Institute  any  papers  which  may  be  received,  and 
they  shall  be  at  liberty,  when  they  think  it  desiraljle,  to  direct  that  any 
paper  read  before  the  Institute  shall  be  printed  and  transmitted  to  the 
Members.  Intimation,  when  practicable,  shall  be  given  at  the  close  of 
each  General  Meeting  of  the  subject  of  the  paper  or  papers  to  be  read, 
and  of  the  questions  for  discussion,  at  the  next  meeting ;  and  notice 
thereof  shall  be  affixed  in  the  rooms  of  the  Institute  a  reasonable  time 
previously.  The  reading  of  papers  shall  not  be  delayed  beyond  such 
hour  as  the  President  may  think  proper,  and  if  the  election  of  members 
or  other  business  should  not  be  despatched  soon  enough,  the  President 
may  adjourn  such  business  until  after  the  discussion  of  the  subject  for 
the  day. 

18. — Members  elected  at  any  meeting  between  the  Annual  ^leetings, 
shall  be  entitled  to  all  papers  issued  in  that  3'ear. 

19. — The  Copyiight  of  all  [lapers  communicated  to  and  accepted  by 
the  Institute  shall  become  vested  in  the  Institute;  an<l  such  communi- 
cations shall  not  be  published  for  sale,  or  otherwise,  witliout  the  pcr- 
migsioo  of  the  Council. 

20. — All  proofs  of  disciisiiion  forwarded   to  Members  for  correction 
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rriTist  he  retnrned  to  the  Secretary  not  later  than  thrqe  days  from  the  date 
of  their  receipt. 

?1. — The  Institute  is  not,  as  a  body,  responsible  for  the  facts  and 
opinions  advanced  in  the  papers  which'niay  be  read,  nor  in  the  abstracts 
of  the  conversations  whidi  may  take  place  at  the  meetings  of  the  Institute. 

C2i. — The  Author  of  each  paper  read  before  the  Institute  shall  be 
allowed  in-elve  copies  of  such  paj)er  (if  ordered  to  be  printed)  for  his  own 
private  use. 

C3. — The  Transactions  of  the  Institute  shall  not  be  forwarded  to 
Members  whose  subscription  is  more  than  one  year  in  arrear. 

D4. — IVo  duplicate  copies  of  any  portion  of  the  proceedings  shall  be 
issued  to  any  of  the  Members  unless  by  written  order  from  the  Council. 

25. — Each  Member  or  Graduate  of  the  Institute  shall  have  power  to 
introduce  a  stranger  to  any  of  the  General  Meetings  of  the  Institute,  and 
shall  sign,  in  a  book  kept  for  the  purpose,  his  own  name  as  well  as  the 
name  and  address  of  the  person  introduced  ;  but  such  stranger  shall  not 
take  part  in  any  discussion  or  other  business,  unless  permitted  by  the 
meeting  to  do  so. 

CO. — No  alteration  shall  be  made  in  anj-  of  the  Laws,  Rules,  or 
Regulations  of  the  Institute,  except  at  the  Annual  General  Meeting,  or 
at  a  Special  Meeting,  and  the  particulars  of  ever)'  such  alteration  shall 
be  announced  at  a  previous  General  Meeting,  and  inserted  in  its  minutes, 
and  shall  be  exhibited  in  the  room  of  the  Institute  fourteen  days  pre- 
vious to  such  Annual  or  Special  Meeting,  and  such  Meeting  shall  have 
power  to  adopt  anj*  modification  of  such  j)roposed  alteration  of,  or  addi- 
tion to,  the  Rules. 


E  It  n  A  T  A . 


r.igc  70.  Tlie  lower  dingrftm,  sliowing  the  position  of  tlic  w.itcr-gaugc3,  id  cro.«s- 
lincd,  as  if  rcprc!<cnting  water ;  tliiR  is  only  on  end  elevation  of  tlic  general 
nrrnngemcnt  of  the  Tcntilntor,  and  t1ii.<i  shading  is,  therefore,  inncrnratc. 

Page  80,  for  j—  in  other  cases  is  7  1.  rcatt  r-j  in  other  cases  is  ^   1. 


NORTH     OF    ENGLAND    INSTITUTE 

OF 

MINIiS^G   E:^rGINEERS. 


GENERAL  MEETING,  SATURDAY,  SEPT.  3,  1864,  IN  THE   ROOMS   OF 
THE  INSTITUTE,  WESTGATE  STREET,  NEWCASTLE-UPON-TYNE. 


T.  E.  FORSTER,  Esq.,  Vice-Peesident,  in  the  Chaie. 


Mr.  Howse  having  read  the  minutes  of  the  Council,  the  following  new 
members  were  elected,  viz.  : — Mr.  Breckon,  of  Darlington  ;  Mr.  Thomas 
Lewis,  of  Mardy,  near  Aberdare  ;  and  Mr.  L.  Gott,  of  Brancepeth  Colliery. 
Mr.  Thomas  Crawford,  jun.,  of  Luraley  Park,  was  elected  a  graduate. 

Mr.  Boyd  said,  with  respect  to  the  proposed  alteration  of  the  rule 
relating  to  members  who  were  in  arrear  with  their  subscriptions,  he  had 
sent  six  or  seven  notices  to  some  of  those  members,  and  he  was  sorry  to 
say  without  effect. 

Mr.  Daolish  recommended  that  the  next  meeting  be  made  special  to 
consider  the  advisability  of  altering  the  rule  relating  to  the  number  of  the 
Council,  a-s  he  wished  to  move  a  resolution,  "  That  in  future  all  Vice- 
Presidents  on  ceasing  to  fill  that  office  shall  become  members  of  the 
Council." 

A  discussion  then  took  place  on  the  desirability  of  holding  a  generid 
meeting  in  some  eligible  locality  in  the  south-west  of  the  country. 

THE  WASH  on  DRIFT  OF  THE  DURHAM  COAL-FIELD. 

The  di.scussion  of  this  subject  was  introduced  by  some  additional 
remarks  on  the  subject,  which  were  forwarded  by  the  President,  and 
which  worn  read  to  the  mneting. 
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MR.    WOOD'S   OBSEUVATION'S    ON    TIIK    WASH    TIIROUtlll    TUB 
TEASI  VALLEY. 

The  effect  of  the  Wash  throug^h  the  county  of  Duiham,  as  shown  in 
the  Paper  h\  ^lessrs.  Wood  and  Boyd,  is  a  scooping;  out  or  denudation 
of  the  upper  beds  of  the  coal  strata,  esi)ecially  of  the  Ilutton-seam  of 
coal,  from  a  little  west  of  the  city  of  Durham  to  the  river  Tyne,  near 
Redlieug-li.  This  is  shown  more  particularly  in  Section  No.  '2,  the  Plan 
of  the  AVash  being'  shown  in  No.  1. 

Taking  the  datum  line  of  high  water  mark  at  Newcastle  bridge  at 
the  present  time,  the  section  shows  a  denudation  of  the  strata  throughout 
the  whole  e.\tent  of  the  Team  Valley,  from  Redhengh  to  beyond  the  city 
of  Durham,  at  an  almost  uniform  rate  of  inclination  of  1  in  508,  and 
to  a  depth  below  the  present  surface  of  the  Team  rivulet,  of  150  feet 
below  high  water  mark  at  Kedheugh,  and  throughout  the  whole  course 
of  the  rivers  Team  and  \\'ear,  varying  only  below  the  surface  of  those 
rivers  of  firom  150  to  120  feet. 

It  will  be  seen,  therefore,  that  the  waters  of  the  denudation  or  Wash, 
could  not  have  had  their  exit  by  the  rivers  Tyne  or  Wear  at  the  existing 
level  of  these  rivers,  inasmuch  as  the  lowest  level  of  the  bottom  of  the 
Wash  is  160  feet  below  the  high  water  line,  or  136  feet  below  the 
present  low  water  level  line  of  these  rivers. 

It  is  true,  we  may  imagine  an  obstruction  or  dam  in  the  gorge  at 
Newcastle-upon-Tyne,  and  that  the  waters  were  pent  up  or  raised  to  a 
height  of  150  feet,  forming  a  lake  up  the  Dunston-haughs  of  that  dejith 
of  water ;  the  bottom  level  of  such  lake  forming  the  bottom  level  of  the 
Wash,  and  the  surface  of  such  lake  would  in  such  a  case  be  represented 
by  the  present  water-level  line  on  the  map  of  high  water  at  Newcastle 
bridge. 

liut  this  would  hardly  be  consistent  with  the  circumstances  exhibited 
bv  the  facts,  which  seem  to  have  taken  place  Uiroughout  the  whole  coui-se 
of  the  Wash,  from  Durham  to  the  Tyne,  and  which  exhibit,  throughout 
the  whole  course  of  the  Wash,  the  action  of  water  in  violent  motion,  or 
of  glacial  action  in  a  state  of  active  operation;  and  scarcely  are  tliey 
consistent  with  the  facts  appertaining  to  that  of  the  quiet  action  of  water 
at  the  bottom  of  a  lake  150  feet  in  depth. 

We  would,  therefore,  be  rather  led  to  infer  that  there  h:is  been  a 
lowering  of  the  level  cf  the  valley  of  the  Team,  or  of  the  level  of  the 
base  of  the  Wosh ;  or  a  raising,  of  the  level  of  iiigh  water  to  a  corrcs- 
potuling  extent. 


A  chang'e  of  level  appears  also  to  have  taken  place,  connected  with 
these  operations,  at  other  points  of  their  course,  the  present  level  of  ilie 
drainag-e  of  the  river  Wear  is,  as  ■n-ill  be  seen  by  the  section,  120  feet 
above  the  base  of  the  denudation  or  Wash;  the  waters  from  the  river 
Wear  at  that  period,  and  under  such  circumstances,  would  find  their 
waj'  to  the  river  Tvne,  either  into  the  supposed  lake,  or  into  an  outlet 
150  feet  below  the  present  level  of  high  water ;  but  there  being  a  solid 
rock  obstruction  at  Chester  bridge  of  upwards  of  90  feet,  the  water 
from  the  Wear  could  not  have  found  its  way  to  Sunderland,  unless  the 
surface  of  such  water  was  raised  to  more  than  90  feet  above  the  bottom 
of  the  denudation  or  Wash,  and  therefore  if  we  suppose  the  water  from 
the  Wear  to  have,  at  that  time,  found  its  way  to  Sunderland,  that  could 
only  have  taken  place  if  the  waters  were  raised  above  the  level  of  such 
obstruction ;  which  would  rather  favour  the  supposition  of  a  lake  in 
the  Tvne  extending  up  the  Wear  valley,  beyond  Chester  bridge,  and 
at  or  above  the  level  of  the  obstruction  at  that  place. 

But  then  we  see  also  that  the  course  of  the  Wash  has  been  departed 
from  at  Durham  and  other  places,  and  that  a  new  course  has  been 
created  by  the  present  drainage  of  the  Wear  (see  Section  ?Vo.  6,  also  the 
windings  of  the  river  around  the  city  of  Durham,  and  the  excavations 
of  the  new  course  through  the  solid  rock  in  many  parts  of  the  new 
course)  at  a  higher  level  than  the  ancient  bed  or  Wash.  All  this  must 
be  taken  into  consideration  in  determining  the  question  of  a  relative 
depression  of  strata,  or  rise  of  sea  level.  We  have  likewise  the  fact 
of  the  boulder  clay  deposit  at  Percy  Main  Engine  Pit,  being  183  feet 
below  high  water  mark,  miles  below  any  supposed  obstruction  in  the 
gorge  at  Newcastle. 

Assuming  the  effect  of  the  Wash  to  have  been  that  of  glacial  action, 
we  would  bo  rather  inclined  to  have  attributed  that  effect  to  have  arisen 
along  a  comparatively  dry  valley,  and  not  covered  by  a  lake,  inasmuch  as 
we  find  boulder  clay  deposits  extending  over  numerous  other  parts  of  tlie 
county  of  Dmliam,  as  instanced  Iiy  Mr.  llowse,  and  we  would  bo  rather 
inclined  to  ado[)t  the  conclusion  that  all  the  deposits  of  boulder  clay  and 
their  accompanying  characteristics  had  been  the  effect  of  one  common 
great  cause,  wliich  could  scarcely  be  a  complete  covering  of  the  wholo 
county  by  a  lake,  or  by  a  quiet  deposit  of  water. 

As  the  Institute,  as  a  body,  possesses  the  means  by  collecting  the 
sinkings  through  the  clay  of  all  the  collieries  in  the  two  counties,  I  )»  g 
again  to  suggest  that  a  committee  be  appointed,  or  that  the  found! 


undertnke  the  task  of  collecting  a  set  of  the  sinking's  throiiffh  the  clay 
of  all  the  collieries ;  by  which  correct  records  could  be  obtained  of  the 
actual  deposits  of  boulder  and  other  clays,  sand,  etc.,  of  the  different 
collieries.  .\nd  as  the  Ordnance  Survey  gives  the  levels,  a  very  complete 
record  coiild  thus  be  made  of  the  boulder  clay  de]iosits  at  the  different 
localities. 

Mr.  Atkinson  wished  to  ask  if  anv  existing-  ffliiciers  were  known  to 
have  traversed  any  place  having  no  greater  descent  than  1  in  500  ? 

Mr.  TIowsE  said  he  could  not  tell. 

Mr.  Atkinson — As  to  the  raising  of  the  level  of  the  sea,  as  suggested 
in  Mr.  Wood's  paper,  he  thought  that  if  a  hundred  square  miles  of  surface 
were  suddenly  raised  in  the  German  Ocean,  the  sea  level  would  scarcely 
be  affected  by  it.  He  thought  it  was  not  likely  that  any  great  change 
bad  taken  place  in  the  level  of  the  sea. 

Mr.  Boyd  was  inclined  to  agree  with  Mr.  Atkinson.  The  more  probable 
suggestion  was  that  a  depression  of  surface  had  taken  place  after  the 
denudation  had  been  effected  and  filled  up ;  or  it  might  not  be  after  the 
filling-up,  but  before  the  filling-up.  The  depression  would  make  way  for 
the  next  floods  to  fill-up  with  clay.  This  150  feet  of  depression,  he 
thought,  could  not  be  accounted  for  in  any  other  way. 

Mr.  Atkinson  said,  he  thought  it  was  a  matter  that  was  altogether 
left  to  the  imagination  of  individuals.  It  was  difficult  to  conceive  such  a 
hot  climate  as  our  fossils  indicated,  and  afterwards  a  temperature  below 
.32",  when  at  present  we  had  a  temperate  climate.  There  were  not 
only  great  discrepancies  of  temperature,  but  they  were  not  accountable 
for  by  supposing  a  gradual  change  of  temperature — at  first  hot,  then 
intensely  cold,  and  now  temperate. 

Mr.  HowsK  said,  that  the  same  objection  might  be  urged  just  as 
forcibly  to  Melville  Island  at  the  present  day  as  to  this  country.  There 
they  had  Coal-measures  containing  the  same  stipposed  tropical  plants  as 
were  found  in  the  Coal-measures  here:  in  fact.  Coal-measures  were  known 
to  occur  both  within  the  arctic  and  the  antarctic  circles. 

Mr.  Atkinson  said,  in  tiio  polar  regions  there  was  not  a  temperate 
climate.  Had  the  transition  been  from  hot  to  temperate  and  then  to  cold 
he  could  have  imagined  it  probable  to  some  extent. 

Mr.  lIowsK  said,  there  was  an  immensely  greater  difference  of  time 
between  the  Coal-measures  and  the  boulder  clay  i)eriiHl  than  there  was 
oetwcen  the  bouMer  clay  period  and  the  present. 


Mr.  Green  said,  w6  may  be  getting  a  temperate  climate  a  second 
time  over. 

Mr.  HowSE  said,  with  regard  to  glaciers  passing  down  a  small  slope, 
that  he  did  not  know  if  any  one  had  measured  their  under-surface.  The 
great  Humboldt  glacier  discharges  its  ice  by  pushing  it  forward  into  a 
deep  sea-channel.  It  is  being  gradually  launched  into  deeper  water, 
where  it  floats,  and  it  must  be  pushed  along  a  very  slight  incline. 
Mr.  Atkinson  would  admit  that  if  there  was  pressure  enough,  ice  might 
be  forced  up  a  steep  hill.  We  have  now  an  elevation  of  nearly  3,000 
feet  above  the  sea  level ;  and  if  you  suppose  an  enormous  accumulation 
of  ice  and  snow  over  the  whole  country,  what  an  immense  pressure  there 
would  be  downwards  towards  the  sea-coast. 

Mr.  Atkixso.v  said,  he  thought  it  would  be  necessary  for  glacial 
action  in  our  present  temperature  that  we  should  liave  mountains  15,000 
feet  high. 

5Ir.  HowsE  said,  there  was  every  proof  of  our  climate  not  having 
been  always  the  same. 

Mr.  Atkinson  said,  Snowdon  was  not  high  enough  to  establish 
glacial  action. 

Mr.  HowsE — If  you  had  a  more  arctic  climate  in  these  latitudes  it 
would  soon  establish  glacial  conditions. 

Mr.  Atkinson  was  of  opinion  that  the  Gulf-stream  was  too  slight 
a  cause  to  account  for  such  a  change  of  climate  as  the  theory  involved. 

Mr.  IIowsE — If  the  Gulf-stream  were  diverted  through  the  central 
parts  of  America,  or  to  any  other  part  of  the  Atlantic,  we  should  soon 
feel  the  effects.  The  whole  of  the  North  Atlantic  would  soon  be  blocked 
up  with  solid  ice,  deported  or  brought  down  out  of  the  Spitzbergen  Seas. 
It  was  not  a  thing  we  might  live  to  see,  but  we  had  strong  proofs  of  our 
proximity  to  northern  waters.  Our  marine  fauna  was  chiefly  of  a  boreal 
character,  and  this  fauna  formerlj'  extended  much  further  south.  A 
prevalence  of  arctic  currents  acting  continually  would  bring  about  a 
condition  of  things  very  much  like  what  we  see  in  Greenland  at  the 
present  day.  We  have  very  good  proof  of  the  existence  of  arctic  currents 
on  our  own  coast  in  the  east  winds  of  the  spring  months. 

Mr.  Atki.nson  said,  when  passing  up  a  valley  he  had  noticed  great 
land-slips,  sometimes  to  the  extent  of  ."iO  or  100  yards.  There  might  bo 
a  scrubbing  action  of  this  kind  producing  its  effects.  lie  was  taking 
clay  instead  of  ice.  Suppose  a  large  stone  was  imbedded  in  the  clay, 
and  it  slipiKsd  along  during  the  course  of  fifty  yards. 


Mr.  HowsE — The  ice  holds  the  stone  fast  ami  carries  it  forward, 
passes  it  over  a  gravelly  or  rough  surface,  and  the  enormous  pressure  of 
ice  above  jrrinds  it  down  till  it  assumes  this  polished  appearance. 

Mr.  .^.TKiysoN  said,  he  only  doubted  the  fact  in  this  case.  He  thought 
land-slips  might  accotmt  for  it. 

Mr.  IIowsE  produced  four  specimens  of  stones  which  he  said  must 
have  travelled  from  a  distance  of  more  than  fifty  miles;  for  there  was  no 
rock  nearer  in  siii'i  to  which  they  belonged. 

The  Chairmax  remarked,  that  they  might  have  been  brought  down 
bv  hand. 

Mr.  Green  mentioned  that  a  piece  of  coal,  weighing  about  four 
hundredweights,  was  found  one  hundred  and  eighty  feet  deep  in  chalk, 
in  cutting  a  tunnel  in  Kent. 

The  Chairman  mentioned  a  very  large  stone  which  was  to  be  seen 
in  a  cutting  beside  Prospect  Hill,  which  he  thought  was  worth  going  to 
see.  He  thought  the  suggestion  of  the  President  of  getting  an  account 
of  the  sinkings  was  a  good  one. 

The  meeting  then  separated. 


NORTH    OF    ENGLAND    INSTITUTE 

OF 

MINING   ENGINEERS. 


GEXERAL  JIEETIXG,  THURSDAY,  OCT.  C,  1SC4,  IN  THE  EOOMS  OP  THE 
LN'STITUTE,  WESTGATE  STREET,  NEWCASTLE-UPON-TYNE. 


NICHOLAS  WOOD,  Esq.,  President  of  the  Isstitute,  in  the  Chaik. 


The  following'  new  members  were  elected,  viz. : — Mr.  Charles  Maynard, 
of  Blackfield  and  Inkermann  Collieries,  Tow  Law,  Darlington ;  and 
Mr.  Frederick  North,  of  Tipton,  Staifordshire.  Mr.  John  George 
Harrison,  Chilton  Offices,  Ferryhill,  was  elected  a  graduate. 

The  meeting  was  then  made  special,  in  order  to  consider  the  propriety 
of  altering  the  rule  relating  to  the  election  of  the  Council,  as  proposed 
by  Mr.  Daglish,  namely,  "That  all  Vice-Presidents  on  ceasing  to  fill 
that  office  shall  become  ex-officio  members  of  the  Council." 

Mr.  SorwiTH,  in  the  absence  of  Mr.  Daglish,  said  he  would  make 
that  proposition. 

Mr.  Lindsay  Wood  seconded  the  motion. 

Mr.  Marley  moved  as  an  amendment,  "  That  the  Vice-Presidents 
who  have  and  may  become  ineligible  from  having  held  office  three  j'ears, 
shall  be  cx-cfjicio  members  of  the  Council  for  the  following  ^-ear."  His 
reason  for  wishing  to  limit  the  motion  in  this  way  was  this  :  he  believed 
the  object  of  Mr.  Daglisli  was  to  meet  the  case  of  Mr.  Potter,  wlio  had 
retired  from  office  in  accordance  with  the  rule  wliicli  jirovides  that  \'ice- 
Presidenta  sliall  not  fill  that  office  more  than  three  years  consecutively. 
As  the  rule  stood  tiiey  might  lose  the  services  of  a  good  and  active  friend 
of  the  society;  now  lie  tliought  it  would  meet  the  object  and  be  much 
better  to  make  tiic  change  apjdicable  only  to  such  as  retired  by  virtue  of 
the  rule,  and  not  to  those  who  retired  by  the  votes  of  the  members    Tlius, 
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instead  of  making  them  members  of  the  Council  for  hfe,  it  g'ave  members 
of  the  Institute  an  opportunity  to  reconsider  their  votes,  because  such 
parties  would  be  eligible  for  any  office  next  year. 

Mr.  Dickinson  seconded  the  amendment. 

Mr.  SopwiTH  said,  that  he  merely  proposed  Mr.  Daglish's  resolution 
in  the  absence  of  that  gentleman,  in  order  to  raise  the  discussion,  as  he 
had  not  made  up  his  mind  to  any  plan.  He  thought  if  Mr.  Daglish  had 
been  present  he  would  have  considered — at  least  he  (Mr.  Sopwith)  did — 
that  the  modified  plan  of  Mr.  Marley  might  be  a  better  mode  of  proceed- 
ing at  present.  If  they  adopted  at  once  so  large  a  measure  as  that 
involved  in  Mr.  Daglish's  motion,  tiie  Council  would  in  time  become 
a  very  numerous  body,  and  be  somewhat  inconvenient  in  its  working 
on  that  account.  It  might  be  distasteful  afterwards  to  make  a  resolution 
turning  people  out.  He  would,  therefore,  give  way  to  the  proposition 
of  Mr.  Marley. 

The  amendment  was  then  put  and  carried  by  show  of  hands. 

PROPOSED  RECORD  OF  SINKINGS  AND  BORINGS. 

The  President  said,  that  at  a  previous  meeting  he  took  the  liberty 
of  suggesting  the  desirability  of  obtaining  records  of  sinkings  and 
borings  down  to  the  stone  head,  through  the  gravel  and  sand  of  the 
different  collieries.  He  believed  this  proposal  had  the  favourable  appro- 
bation of  most  gentlemen  connected  with  the  Coal  Trade,  wiio,  he  had  no 
doubt,  were  quite  willing  to  furnish  those  details  to  the  Institute.  He 
begged  leave  to  move  that  the  Council  be  instructed  to  facilitate  this 
object  by  obtaining  the  requisite  documents  from  the  different  collieries. 
It  would  be  a  desirable  thing  connected  with  the  paper  on  the  Wash. 

Mr.  Atkinson  seconded  the  motion. 

Mr.  M.iRLEX  wished  to  know  if  it  was  to  apply  to  those  collieries 
only  which  had  a  bearing,  directly  or  indirectly,  on  the  Wash  .' 

The  President — No;  the  collieries  generally  throughout  Durham 
and  Northumberland. 

The  motion  was  carried  by  show  of  hands. 

PROPOSAL  FOR  HOLDING  LOCAL  MEETING. 
Mr.  Marley  inquired  whether  any  steps  had  been  taken  with  regard 
to  a  visit  to  some  other  ])art  of  England  or  Scotland  next  year.     If  any- 
thing of  the  kind  was  contemplated,  the  sooner  it  was  put  into  some 
jiersons  hands  the  better. 


The  President  said,  that  a  great  many  important  things  were  to  be 
considered  in  such  a  proposition — one  was  a  question  of  finance.  He 
would,  therefore,  move  that  the  Council  be  directed  to  consider  the  question 
of  holding  a  local  meeting,  and  report  to  the  next  meeting  of  the 
Institute. — Agreed  to. 

DISCUSSION  OF  PAPERS. 

The  first  paper  which  stood  for  discussion  was  that  of  Mr.  I.  Lowthian 
Bell,  "  On  the  Iron  Manufacture  connected  with  the  Jsorthumberland  and 
Durham  Coal-field."  Mr.  Bell  not  being  present  the  discussion  was 
postponed  j  and  Mr.  Marley  suggested  that  before  it  was  put  down  for 
discussion  again  it  would  be  desirable  to  see  if  Mr.  Bell  would  be 
able  to  attend  the  meeting. 

The  next  was  Mr.  Sopwith's  Paper,  "  On  the  Lead  Mining  Districts  of 
the  >'orth  of  England." 

Mr.  SopwiTH  said,  on  being  applied  to  to  furnish  a  paper  respecting 
the  Lead  Mining  Districts  of  the  iVorth  of  England,  he  was  aware  that  a 
great  many  communications  were  to  be  made  relating  to  different  parts  of 
the  district ;  and,  therefore,  he  had  endeavoured  to  make  his  description 
as  brief  as  he  could  by  condensing  some  of  the  principal  points  connected 
with  the  History  of  the  Lead  Mining  Districts,  and  the  chief  improve- 
ments that  had  from  time  to  time  been  brought  about.  The  first  point 
to  which  he  would  now  draw  the  attention  of  the  meeting  was  one  relating 
to  the  geology  of  the  district  generally,  and  that  was  the  limit  to  be 
assigned  to  Mountain-limestone,  Millstone-grit,  and  the  Coal-measures. 
With  respect  to  Mountain-limestone,  there  was  no  doubt  whatever  that 
the  Fell-top-limestone,  though  a  thin  bed,  was  true  Mountain-limestone, 
both  as  regards  its  fossils  and  chemical  composition.  That  bed  was 
found  capping  the  tops  of  the  hills,  and  had  generally  been  considered 
by  those  who  coloured  general  geologicul  maps  as  the  boundary  of  the 
Mountain-limestone  formation. 

The  President — Following  the  MiUstone-grit  7 

Mr.  SopwiTH — Yes ;  but  his  0])inion  rather  was  that  the  beds 
which  lie  for  a  considerable  distance  below  the  Fell-top-limestone  were 
altogether  of  a  character  much  more  assimilated  to  Millstone-grit  and 
the  Coal-measures  than  tliey  were  to  the  Lead-measures.  For  every 
purpose  of  practical  utility  he  would  say  the  bed  of  Limestone  called  the 
Little-limestone  ought  to  be  the  boundary.  From  that  bed  downwards 
there  were  only  a  few  fathoms  to  tlie  (jreat-liraestone,  which  had  a  tiiick- 

VouXIV.— Octobbb,  1804.  D 


10 

ness  of  sixty  feet — 10  or  11  fiitlioms  freneniUy.  Tbe  importance  of  this 
bed  of  Limestone  was  so  great  that  more  than  tliree-fourths  of  the  lead 
ore  tliat  had  been  wrought  in  some  of  the  chief  lead-mining  districts 
in  the  IS'orth  of  England,  had  been  got  in  those  veins  which  traversed 
the  Great-limestone.  Below  this  we  have  several  important  beds  of 
Limestone,  and,  both  as  regards  the  character  of  the  country,  the  effect 
on  vegetation,  and  the  productiveness  of  mineral  veins,  he  would  say 
that  the  proper  limit  on  a  geological  map  should  correspond  with  the 
Great- limestone  and  its  accompanying  bed  of  Little-limestone — rather 
than  taking  in  a  vast  range  of  silicious  and  argillaceous  beds  which  they 
must  take  in  if  they  gave  pre-eminence  to  the  Fell-top-limestone  as  the 
boundary  of  the  Mountain-limestone  formation.  [Mr.  Sopwith  here 
pointed  out  on  a  diagram  the  particular  strata,  and  remarked  that  the 
strata  between  the  Fell-top-limestone  and  the  Millstone-grit  coloured  on 
geological  maps  as  Mountain-limestone  he  would  have  coloured  as  Mill- 
stone-grit] JN'o  doubt  the  Fell-top  was  really  a  piece  of  Mountain-lime- 
stone ;  but  he  would  not  consider  the  insertion  of  a  small  bed  of  Lime- 
stone as  a  reason  for  extending  the  Lead-measures  to  that  point  any 
more  than  the  little  beds  of  Coal  which  were  to  be  seen  mixed  with 
true  Mountain-limestone  should  be  taken  as  the  boundary  of  the  Coal- 
measures.  In  the  south-west  of  England  and  in  Derbyshire  the  Moun- 
tain-limestone is  found  in  large  masses,  but  it  gets  separated  into  ribbons 
or  bands  of  thin  strata  as  it  passes  further  to  the  north.  This  was  a 
practical  point  of  some  importance,  because  wherever  there  was  Great- 
limestone  available  the  ground  was  valuable  for  lead-mining ;  but  the 
insertion  of  the  Fell-top-limestone  as  the  limit  gave  an  idea  of  strata 
having  valuable  Mountain-limestone  when  it  was  not  so. 

Mr.  Marley — That  would  apply  more  to  a  section  than  a  ground 
jilan. 

Mr.  Sopwith — It  applies  only  when  the  Fell-top-limestone  is  rising 
with  the  country  more  steeply  than  the  surface. 

Mr.  Atkinson — The  Fell-top-hmestone  being  taken  as  the  top  of 
tlfe  i^Iountain-limestone,  all  underneath  it  is  coloured  as  being  part  and 
parcel  of  that  formation. 

Mr.  Marlet — As  the  Fell-top  lies  so  many  fathoms  above  the  Little- 
limestone,  more  area  would  be  occupied  by  the  Little-limestone  than  the 
Fell-top. 

The  President  said,  he  could  hardly  see  why  the  Limestone  and  Mill- 
stone-grit below  the  Coal  should  be  designated  as  a  separate  classification  of 
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rocks.  Really  the  Coal,  the  Millstone-grit,  and  the  Mountain-limestone, 
were  all  conformable  to  each  other,  and  belong  to  one  class  of  stratified 
rocks,  thoug-h  probably  formed  at  different  periods.  You  have  a  mass  of 
Coal  strata,  and  this  is  followed  bj'  the  Jlillstone-gTit  coming  in  below  it. 
The  Millstone-grit  is  nothing  more  than  two  thick  beds  of  Sandstone 
more  grittj-  than  usual.  They  are  devoid  of  minerals  entirely,  and  they 
are  of  no  value  except  as  furnishing  a  particular  kind  of  stone.  He 
thought  the  classification  proposed  by  Mr.  Sopwith  of  separating  the 
measures,  not  geologically  but  mechanically,  and  of  making-  the  Lead- 
mining  strata  commence  at  the  Little-limestone,  would  be  a  better  division 
than  extending  it  to  the  Fell-top-limestone. 

Mr.  Sopwith  said,  the  only  other  point  which  might  have  been 
treated  of  more  largely  in  this  paper— but  he  had  not  wished  to  extend  it 
too  much — was  what  they  were  doing  in  the  Blackett  Level.     This  would, 
eventually,  be  of  great  length,  and  they  were  going  on  at  several  points 
with  it.     The  first  water-pressure  engine  used  in  the  West  Allendale 
Mines,  at  Coalcleugh,  was  Westgarth's,  more  than  100  years  ago.     At 
East  Allendale  they  had  got  several  adaptations  of  engines  and  machinery 
by  Sir  Wm.  Armstrong,  which  formed  a  novel  feature  in  lead-mining. 
Since  these  observations  were  written,  some  experiments  had  been  made 
in  boring  Limestone  by  machinery.     This  subject  was  attracting  atten- 
tion.    The  machine  had  been  made  at  the  works  of  Sir  Wm.  Armstrong 
and  Co. ;    Mr.  Westmacott's  attention  having  been  given  to  it  more 
especially,  both  in  the  adoption  of  certain  principles  and  the  arrangement 
of  details.      It   might  be  interesting  if  he  were  to  mention  what  was 
going  on  in  the  Blackett  Level  bj'  the  boring  machine.     Hand  labour 
being  very  slow  in  this  hard  rock,  Mr.  Beaumont  had  been  desirous  of 
expediting  its   progress  by  machinery,  and  they  were  now  apparently 
likely  to  achieve  success.      The  principle  which   Mr.  Westmacott  had 
adopted  in  this  machine  was  based  on  a  close  imitation  of  hand  labour, 
that  is — the  jumper,  instead  of  being  propelled  violently  against  the 
rock,  was  made  to  press  steadily  against  it  at  the  time  the  impact  was 
given.     The  impact  was  given  by  a  spring  on  the  hammer,  and  a  violent 
blow  was  given  at  the  time  the  jumper  was  in  contact  with  the  rock.     As 
soon  as  this  was  done,  by  an  ingenious  contrivance  in  the  willulrawal  of 
a  small  quantity  of  water,  the  apparatus  is  withdrawn  one-eighth  of  an 
inch,  quite  sufficient  to  allow  the  debrii  to  full  down,  and  also  to  allow 
the  free  motion  of  the  jumper,  which  is  made  in  due  succession  to  turn 
round  one-fourteenth  ;  so  that  with  fourteen  blows  thero  is  one  revolution 
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of  the  jumper.  From  150  to  000  blows  nre  {^ven  in  a  minute;  300 
could  be  g-iven  if  necessary.  At  this  rate  the  jumper  has  at  times  gone 
steadily  in  two  inches  per  minute,  through  the  hardest  Limestone,  and 
as  much  as  two-and-a-hnlf  inches  have  been  accomplished.  The  holes 
bore  best  when  they  are  horizontal.  When  slightly  inclined  downwards, 
the  workmen  were  troubled  with  debris,  but  that  was  got  out  by  a  strong 
jet  of  water.  The  inclination  of  the  machine  at  present  admits  of  angles 
of  considerable  extent,  not  quite  so  great  as  they  sometimes  adopt  when 
they  used  hand  labour. 

Mr.  Atkinson'  wished  to  ask  if  the  engine  was  on  wheels,  and  had 
they  flexible  tubes  ? 

Mr.  SopwiTn  said,  they  had  short  flexible  tubes  to  carry  the  water 
from  fixed  pipes.  A  column  of  water  acted  from  pressure  above.  A  clamp 
is  fixed  up  against  the  roof,  and  they  could  ship  or  unship  it  by  liberating 
a  portion  of  water  under  high  pressure. 

Mr.  Marley  asked  what  was  the  diameter  of  the  hole  ? 

Mr.  SopvriTH — One-and-a-quarter  inch.  lie  would  add,  that  if  any 
members  of  the  Institute  felt  an  interest  in  seeing  the  machine  at  work, 
when  it  was  fairly  perfected,  it  would  give  him  much  pleasure  to  show 
it.  He  had  Mr.  Beaumont's  fill}  permission  to  do  so,  for  it  was  generally 
found  that  they  learnt  more  than  they  could  teach  by  having  visits  from 
scientific  strangers.  He  should  say  that  the  visit  should  be  deferred  until 
after  the  present  month,  because  they  were  now  only  beginning  to  get 
the  machine  into  shape.  The  Gun  Cotton  Committee  were  coming  down 
to  try  several  exjieriments.  A  Government  Commission  liad  been 
appointed,  of  which  he  was  a  member,  and  they  were  to  meet  at  Allen- 
Leads  and  make  some  experiments  with  the  gun  cotton  in  the  following 
week.     The  holes  made  by  liand  labour  were  generally  triangular. 

Mr.  Mauley — Is  it  the  Great-limestone  where  these  borings  are  made  ? 

Jlr.  SopwiTii — It  is. 

Mr.  Marley  wished  to  ask  if  it  was  a  short  drill  and  hammer  ? 

Mr.  8orwiTn — A  jumper  about  40  inches  long,  and  hammer  driven 
by  n  spring. 

Mr.  Marley — In  the  Clevohind  mines  they  never  use  a  liamim>r.  It 
is  entirely  by  long  jumper  and  by  hand. 

Mr.  Willis — The  triangular  hole  is  generally  better  than  the  round 
one  for  tlio  irregular  masses  in  the  main  bed  of  the  Cleveland  mines. 

Mr.  Marley — The  ditficidty  is  when  you  do  not  got  a  round  holoyuti 
cannot  use  your  powder  in  paper.     We  hove  been  frying  gun  cotton,  but 
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in  consequence  of  not  getting  a  round  hole,  we  have  to  undo  the  gun 
cotton. 

The  President  (to  Mr.  Sopwith) — Are  you  using  gun  cotton  ? 

Mr.  Sopwith — Yes,  we  have  used  it  to  some  extent.  I  do  not  know 
that  I  have  anything  to  add.  - 1  may  mention  among  other  experiments 
one,  which  is  that  of  enlarging  the  end  of  the  hole,  making  it  in  the  shape 
of  a  trumpet.  Mr.  S.  here  explained  that  the  cutting  surface  of  the 
jumper  formed  the  letter  H.  He  also  described  an  ingenious  instrument, 
contrived  by  Mr.  Westmacott,  which  was  very  useful  in  measuring 
enlarged  holes.  Two  springs  were  made  to  move  back  and  forward,  so 
as  to  tell  the  diameter  they  had  arrived  at. 

Mr.  Marlet — To  what  extent  do  you  carry  this  chamber  longitu- 
dinally ? 

Mr.  Sopwith — It  varies  from  four  to  eight  inches. 

Mr.  Willis — Is  the  H  drill  for  manual  labour  or  the  machine? 

Mr.  Sopwith — For  the  machine. 

Mr.  Atkinson — Have  j-ou  ever  tried  dry  sand  in  lieu  of  stemming  ? 

Mr.  Sopwith — Not  since  I  have  been  at  Allenheads.  It  was  tried 
more  than  twenty  j-ears  ago,  and  was  not  preferred  by  the  workmen. 

Mr.  Atkinson  said,  he  had  a  strong  idea  tliat  loose  dry  sand  (it  the 
hole  was  a  dip  hole)  would  be  as  good  as  any  stemming.  Where  gun 
cotton  was  used,  it  would  prevent  ignition.  You  do  not  require  to  stem 
or  beat  at  all  with  dry  sand. 

The  President  said,  the  members  of  the  Institute  were  very  much 
obliged  to  Mr.  Sopwith  for  his  observations,  and  also  to  Mr.  Beaumont 
for  granting  them  leave  to  see  the  operations  that  were  going  on.  He 
was  sure  they  would  be  very  interesting.  They  might  so  arrange  the 
visit  that  they  might  all  go  at  one  time. 

Mr.  Mahley  said,  that  would  probably  be  most  convenient  to 
Mr.  Sopwith.  lie  should  be  happy  to  make  one  of  the  number;  and  if 
it  was  not  considered  too  great  a  liberty,  he  would  suggest  that  the  dis- 
cussion on  this  paper  sliould  not  be  considered  as  closed,  so  that  if  any 
point  arose,  Mr.  Sopwitli  would  allow  it  to  be  named. 

The  PitKSiDENT  said,  there  was  one  point  about  tho  croi)ping  out 
of  tlie  coal  westward. 

.Mr.  .Mahlky  said,  there  were  several  instances  to  whicii  Mr.  Atkin- 
son had  called  hia  attention. 

.Mr.  Sopwith  said,  they  had  t)ie  lY'll-toji-limestone  noar  the  mirfaco 
or  cropping  ouf,  and  yet  for  several  miles  beyond  there  wa.s  no  Limestone 
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available  for  mining;  in  the  thick  beds.  He  believed  that  as  geology 
went  on  in  diiferent  parts  of  the  world,  they  would  find  that  these  clear 
and  definite  lines  between  different  formations  which  satisfied  the  early 
geologists,  would  require  modifications  in  almost  every  place. 

Mr.  Makley — In  reference  to  its  being  productive  or  unproductive, 
more  than  in  its  chemical  formation . 

Mr.  SopwiTH — Better  in  every  way. 

Mr.  Marley  inquired  what  was  the  usual  thickness  of  the  Fell-top- 
limestone  ? 

Mr.  SopwiTH — About  four  or  five  feet. 

Mr.  Atkinson  said,  whenever  there  was  a  want  of  conformability 
between  two  series  of  strata,  there  could  not  be  a  doubt  as  to  the  line 
of  demarcation.     In  that  case  the  line  would  not  require  any  alteration. 

The  discussion  was  then  adjourned. 

The  next  paper  for  discussion  was  on  the  Magnesian-limestone  of 
Durham,  by  Mr.  Daglish  and  Mr.  G.  B.  Forster,  but  neither  of  these 
gentlemen  being  present,  its  discussion  was  adjourned. 

The  meeting  was  brought  to  a  close  by  the  reading  of  an  interesting 
paper  by  Jlr.  Edward  Iledley,  of  Derby,  on  "  The  Iron  Mines  and  Iron 
Manufactures  of  ^Sova  Scotia." 


THE   IKON  MINES  AND  IRON  MANUFACTURE 

OF  NOVA  SCOTIA. 


By    EDWARD     HEDLEY. 


The  province  of  Nova  Scotia  has,  within  the  last  few  years,  owed  its 
importance  and  value  to  its  convenient  and  commanding  position  as  a 
naval  and  military  station  for  the  British  forces  on  the  western  side  of  the 
Atlantic.  Few  inducements  presented  themselves  in  the  province  to 
tempt  the  emigrant  to  its  shores,  beyond  commercial  enterprise  and 
agricultural  pursuits,  and  these  were  necessarily  limited  by  a  scanty 
population  and  little  exportation.  The  ports  and  towns  along  the  shore 
formed  centres  of  attraction,  which  slowly  grew  into  importance,  the  fertile 
plains  of  the  interior  were  cultivated  by  the  agriculturalists,  who,  confining 
their  labours  to  the  open  lands  in  the  valleys  along  the  banks  of  the 
rivers,  left  untouched  and  unexj>lored  vast  tracts  of  forest  land.  As  the 
ref|uirements  of  the  community  increased  a  system  of  roads  was  formed, 
and  internal  navigation  to  a  limited  extent  established;  and  finally  a 
railwa}',  forming  part  of  the  Intercolonial  Railway,  was  made,  crossing 
the  country  from  Halifax  to  Truro. 

The  minerals  of  Nova  Scotia  were  originally  reserved  by  the  British 
Crown,  placing  them  almost  beyond  the  reach  of  private  speculation. 
All  the  coal  mines  of  Nova  Scotia  and  Cape  Breton  Island  were  leased 
to  the  General  Mining  Association,  who  have  opened  the  principal  coal- 
fields, and  are  now  working  the  coal  extensively  for  exportation  and 
Bteam  shipping. 

Within  tlic  last  ten  years  the  Imperial  Government  has  evinced  a 
more  liberal  spirit  with  regard  to  the  mineral  wealth  of  the  province,  and 
ha."*  empowered  the  Provincial  Government  to  grant  leases  of  uno])enod 
metaliiferouB  mines  to  private  speculators,  and  the  power  of  control  of  all  the 
coal-mines  on  the  expiration  of  the  lease  to  the  General  Mining  Association. 

Voi„  XIV,— fxrronEK.  IH(;4.  c 
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Since  then  a  fejiirit  of  minings  enterprise  has  sprung  up,  a  large  amount 
of  capital  has  been  invested,  and  the  mineral  resources  of  the  country 
more  fully  developed. 

Considerable  impetus  has  been  given  to  commercial,  manufacturing, 
and  agricultural  industries  by  the  increasing  demands  of  an  augmenting 
population,  and  the  connections  established  with  the  neighbouring 
provinces,  the  States,  and  the  mother  country. 

Thus  Nova  Scotia  has  risen  in  importance  and  wealth,  and  Imving  a 
population  of  superior  intellectual  and  industrious  people,  she  now  holds 
an  influential  position  with  regard  to  the  rest  of  our  North  American 
possessions. 

Before  entering  upon  the  immediate  subject  of  this  paper  it  may  not 
be  irrelevant  or  uninteresting  to  notice,  briefly,  the  general  geological 
features  and  the  other  osefiil  minerals  of  this  colony. 

The  map,  Plate  I.,  shows  the  general  geological  character  of  the  country 
as  well  as  the  various  mines  and  quarries  now  opened  and  in  operation. 
Commencing  with  the  oldest  formation,  it  will  be  seen  that  the  south- 
east coast  is  bounded  by  a  broad  band  of  clay-slate,  quartzite,  gneiss  and 
metamorphosed  Lower-Silurian,  with  large  masses  of  intrusive  gi-anite. 
It  is  in  this  part  of  the  colony  that  the  recent  discovery  of  gold  has  been 
made,  and  in  which  several  mines  have  been  opened  with  varied  success. 

The  gold  is  contained  in  a  fine  quartz,  and  is  frequently  visible  in 
large  quantities,  yielding  as  much  as  1-ioz.  of  gold  per  ton  of  quartz;  a 
recent  trial  of  seventy-seven  samples  of  quartz  yielded  nearly  3o2.  of  gold 
per  ton,  which  may  be  considered  an  average  yield.  At  the  Laidlaw 
gold  mine,  situated  twelve  miles  north  of  Halifa.\,  occurs  some  of  the 
richest  specimens  of  gold-bearing  quartz,  of  any  yet  discovered  in  the 
province  ;  the  quartz  is  singularly  deposited  in  cylindrical,  parallel  layers, 
resembling  several  pipes  of  large  diameter  laid  side  by  side,  continuing 
unbroken  for  several  hundred  yards.  The  quartz  is  cellular,  the  cells 
being  filled  with  oxide  of  iron,  and  which  frequently  contains  particles 
of  gold  visible.  Tiie  only  gold-washing  ground  is  at  Lunenburgh,  where 
the  sand  from  the  sea-shore  is  washed,  yielding  large  quantities  of  gold. 

Although  the  gold  mining  of  Nova  Scotia  has  not  yet  proved  a 
commercial  success,  much  more  important  results  may  hereafter  be 
obtained  by  an  extensive  system  of  explorations  and  Avorking. 

The  Devonian  formation  occupies  less  extent  of  country  than  the 
metamorjihic  and  Lower-Silurian,  it  is  also  associated  with  dykes  or  veins 
of  granite,  syenite  and  other  igneous  rocks.  The  Devonian  formation 
consists  of  sbaly,  sandy  and  calcareous  dei>08its,  more  or  less  hardened  by 
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the  action  of  heat,  while  other  portions  are  very  highly  metamorphosed 
and  of  a  slaty  structure.  As  the  extensive  deposits  of  iron  ore  are  in 
this  formation,  I  will  hereafter  revert  to  a  more  particular  description  of  it. 

The  Carboniferous  formation,  consisting;  of  the  upper  and  lower  Coal- 
measures,  the  Millstone-grit,  and  the  Mountain-limestone,  is  of  the 
enormous  thickness  of  nearly  two-and-a-half  miles.  It  contains  many 
valuable  seams  of  coal  and  ironstone,  and  abounds  in  building'  stones, 
grindstones,  gypsum,  and  limestone. 

The  following  section  shows  the  general  sub-division  of  the  Carboni- 
ferous formation  in  IVova  Scotia  : — 

Upper  Coal-measpbes. 

Filths. 

Gray-  and  red-sandstones  and  shales,  with  beds  of  conglomerate,  and 
a  few  thin  beds  of  limestone  and  coal,  the  latter  not  workable      500 

LowEH  Coal-measures. 
Gray-  and  dark-coloured  sandstones  and  shales,  with  a  few  red  and 
brown  beds  ;  valuable  seams  of  coal  and  argillaceous  ironstone  ; 
beds  of  bituminous  limestone,  and  numerous  fire  clays 670 

Millstone-grit. 
Beddish  and  gray  sandstones  and  shales  600 

MOUNTAIN-LIMESTOXE. 

Sandstones  and  conglomerates,  with  thick  beds  of  limestones  and 
gypsum,  and  thin  beds  of  coal         500 

Total  fathoms  ai70 

The  coal-fields  of  Jog-gings,  Springhill,  and  Pictou,  in  Nova  Scotia, 
and  those  of  Sydney  in  the  island  of  Cape  Breton,  have  for  several  years 
yielded  large  quantities  of  coal :  limestone  and  gypsum  have  been  exten- 
sively quarried  from  the  Mountain-limestone  for  home  consumption  and 
exportation.  In  Nova  Scotia,  110,000  chaldrons  of  coals  are  raised,  and 
80,000  tons  of  gypsum  quarried,  annually. 

The  New-red-sandstone  of  Prince  Edward's  Island  and  Nova  Scotia 
represents  the  Trias  formation ;  above  this,  there  is  a  wide  breach  in  the 
geological  sequence,  the  Lias,  Oolite,  Wealden,  Cretaceous  formations, 
and  the  whole  of  the  Tertiarj',  being  absent. 

Frefjuent  discoveries  of  copi)er  and  copper-ore  have  been  made  in  the 
Trap  associat<;d  with  the  New-red-.sandstone,  and  although  attciiijits  liavo 
been  made  to  work  it,  it  does  not  appear  to  have  Ijoen  remunerative. 

inON-ORES  AND  MINES. 
Tlie  remarkable  deposits  of  iron-ore,  to  which  I  will  now  call  yoiir 
attention,  occur  in  the  Devonian  metamorphosed  rockn.     I  will  confine 
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ray  observations  to  those  veins  which  came  under  mj-  own  inspection. 
These  are  situated  at  Londonderry  on  the  Cobequid  mountains,  at  Nictaux 
in  Annapolis  county,  and  near  to  Clementsport  on  the  AnnapoUs  basin ; 
at  the  two  latter  places  several  veins  have  been  worked,  and  at  each  of 
the  places  iron  works  established. 

In  the  first  place,  I  may  observe  that  the  term  "  vein"  is  here  used 
to  denominate  deposits  oi'  ore  which  originally  have  been  beds  or  seams ; 
but  the  upheaval  of  the  containing'  rocks  has  caused  these  seams  to  be 
nearly  vertical,  and  the  action  of  heat — particularly  at  Londonderry — 
has  changed  the  character  of  the  ore  and  the  position  of  the  seam  to  such 
an  extent  that  it  resembles  more  the  true  "vein"  than  a  metamorphosed 
bed  or  seam. 

The  Londonderry  Iron  Mines  and  Works,  are  situated  about  nine  miles 
north  of  the  Cobequid  Bay,  on  the  Great  Village  River.  The  vein  of  ore 
has  been  traced  for  several  miles  across  the  country,  its  course  is  north 
75°  west  (magnetic),  and  it  is  contained  in  rocks  of  a  hard  grey  quartzite 
and  slates.  The  vein  hades  conformably  to  the  stratification  of  the  adjacent 
rocks,  which  is  almost  perpendicular,  but  with  a  slight  imderlie  to  the 
south.  (See  Plate  II.,  Section  A"o.  1.)  I  have  previously  stated  that  the 
metamorphic  action  on  this  bed  or  vein  has  been  such  as  to  efface  its 
oriffinal  character,  and  lias  likewise  formed  a  varietv  of  ores  in  it.  This 
metamorphic  action,  with  natural  disturbances,  has  also,  in  several  places, 
entirely  nipped  out  the  ore ;  thus,  at  the  first  mines  I  visited,  the  vein 
presented  the  appearance  of  a  vertical  wedge,  all  the  ore  having  been 
extracted  down  to  the  point  where  the  walls  met.  Although  the  vein  is 
traceable  below  this  point,  little  ore  has  yet  been  discovered. 

The  vein  here  contained  the  harder  and  denser  ores,  viz.,  specular, 
red  oxide,  and  hematite ;  small  quantities  of  sulphate  of  bary  tes,  and  the 
mineral  called  "  ankerite " — a  cai-bonate  of  iron,  lime,  and  magnesia. 
This  latter  is  the  most  abundant  material  in  the  vein,  and  is  invariably 
attached  to  the  walls ;  it  is  usually  of  a  white  colour,  but  sometimes 
tinged  red,  the  following  is  an  analysis  of  each  variety  : — 

WhiU  Ulk«rit«.       Bed  inlifHU. 

Peroxide  of  iron —  330 

Carbouatc  of  lime 64'0  4G0 

Carbonate  of  iron 232  19-5 

Carbonate  of  magnesia     ...        ...        ...  22°0  °8 

ijilicious  niattor     '6  4 

9»7  99-7 
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TLis  ankerite  is  of  no  commercial  value;  the  red  variety  mig-ht  have 
been  employed  as  a  flux  ore  in  the  blast-furnace,  but  its  extreme  density 
renders  it  useless. 

The  red  oxide  iron-ore  yielded  bj'  analysis  : — 

Peroxide  of  iron   ...         ...         ...         ...         ...         ...  74-8 

Oxide  of  manganese        ...        ...         ...        ...        ...  22 

Silica           ...         ...         ...         ...         ...  22 

Insoluble  specular  titaniferous  ore      1'8 

Calcareous  matter  and  water     19'0 

100 

52"38  per  cent,  metallic  iron. 

The  mines  on  that  part  of  the  vein  where  these  ores  were  worked  have 
been  abandoned,  and  other  mines  three  miles  further  to  the  west  on  the 
same  vein  have  been  opened.  Here  the  vein  and  its  ores  present  quite  a 
different  character  to  those  already  described;  the  vein  is  thrown  out  of 
its  course  and  divided  into  a  number  of  larg-e  cavities  in  which  the  ore  is 
deposited.  The  containing  strata  consist  of  friable  slates,  to  all  appearances 
belong-ing  to  the  metamorphosed  Devonian  formation,  in  which  the  fos- 
silliferous  remains,  if  there  were  an}-,  have  been  entirely  destroyed. 

The  cavities  or  "  pockets"  of  ore  are  of  an  irregular  shape ;  they  are 
several  feet  long',  and  from  ten  to  sixty  feet  wide,  varying  in  depth  from 
five  to  twenty  fathoms.  The  vein  below  and  between  the  cavities,  so  far 
as  it  has  been  proved,  contains  very  little  ore.  The  walls  of  the  cavities 
are  covered  with  a  layer  of  yellow  ochre,  from  two  to  three  feet  thick; 
the  ore  filling  the  middle  space.  The  chief  yield  of  ore  is  an  open  hema- 
tite, with  a  covering  of,  and  the  insterstices  filled  with,  brown  oxide; 
large  quantities  of  the  ore  have  been  reduced  almost  to  a  powder,  hence 
the  ore  is  found  in  large  pieces  bedded  in  the  oxide  and  small  ore.  In 
working,  the  hematite  is  picked  out,  all  the  small  being  left,  as  it  cannot 
be  used  in  the  blast  furnace. 

The  ores  in  the  vein  and  cavities  have  been  got  by  open  or  quarry 
work  to  such  depths  as  the  nature  of  the  adjoining  strata  would  admit; 
below  this  the  ores  are  worked  by  successive  stiigcs  or  stejis,  thirteen  feet 
high,  following  each  other,  the  sill  timbers  and  flooring  slabs  of  the  first 
stage  being  left  in  and  answering  as  the  roof  bars  and  slabs  of  the 
second  stage. 

At  Nictaux,  in  Annapolis  county,  there  are  vast  deposits  of  iron-ore 
in  veinn  in  the  lower  Devonian  rocks,  and  in  large  masses  as  bog-ore  in 
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tho  ?(ew-red-sandstone ;  the  latter  ore  yields  a  larg'e  per  centage  of  iron, 
but  has  been  found  to  contain  so  large  an  amount  of  phosphorus  that  it 
could  no  longer  be  used. 

The  first  vein  in  the  Devonian  rocks  is  a  peroxide  of  iron  in  a  regular 
stratum  from  six  to  eight  feet  thick,  occurring  in  dark-coloured  slates ; 
it  is  almost  perpendicular,  and  is  interstratified  with  the  adjoining  slates. 
(See  Plate  II.,  Section  No.  2.)  The  ore  is  highly  fossilliferous,  hence 
it  is  called  "  shell-ore  ;"  it  has  not  been  extensively  worked,  its  quality 
beins:  unfitted  for  the  makinff  of  bar  iron. 

Analysis  of  "shell-ore,"  by  Dr.  J.  C.  Jackson,  State  Assayer, 
Boston,  U.S. : — 

Fiwl  Sumple.  Swond  S«mplf. 

Por  Cent  of  Iron.  Per  Cent,  of  Iron. 


Peroxide  of  iron 

...     70-20  = 

50-43     .. 

....     64-40  =  45-1 

Silica     

...     1440 

19-20 

Carbonate  of  lime 

...      5-60 

3-20 

Carbonate  of  magnesia 

...      2-80 

1-20 

Aluminia           

...      6-80 

5-40 

Manganese       

...      0-40 

4-40 

Water 

2-40 

100-20 

100-20 

Gain  oxygen 

20 

20 

100-  100- 

Half-a-mile  south  from  the  shell-ore  vein  there  exists  three  veins  of 
argillaceous  magnetic  ore.  As  the  whole  of  tiie  Devonian  formation  in 
this  district  is  almost  perpendicular,  the  horizontal  distance  of  half-a-mile 
may  represent  that  distance  vertical  when  we  speak  of  the  deposition  of 
the  magnetic  ore  previous  to  that  of  the  shell  ore. 

The  magnetic  ore  veins  are  about  one  hundred  yards  apart,  and  each 
of  them  is  about  six  feet  thick ;  lying  conformable  with  the  containing 
strata,  which  consist  of  hard  dark  slates.  The  ore  is  very  similar  in  each 
of  the  veins;  it  is  of  a  bluish  grey  colour,  and  highly  magnetic.  It 
contains  5-t'41  per  cent,  of  metallic  iron. 

The  iron-ore  veins  of  Clementsport  are  possibly  a  continuation  of  the 
Nictnux  veins;  their  character  and  position  in  the  slates  being  in  many 
particulars  identical.  The  same  species  of  fossil  shells  are  found  at 
Clementsport  as  at  Xictaux,  although  not  in  such  abundance. 

Proceeding  south  from  Clemrntsport  along  the  banks  of  the  Moose 
river,  at  two-and-a-half  miles  distant,  wo  meet  with  the  "  Millberry  Vein," 
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two  feet  six  inches  thick,  it  consists  of  a  very  friable  though  pure  carbo- 
nate of  iron.  One  mile  further  south  over  vertical  strata  is  the  "  Milner 
Vein,"  also  two  feet  six  inches  thick,  of  an  impure  argillaceous  magnetic 
ore.  Another  mile  further  south  is  the  "Potter  Vein,"  ten  feet  wide, 
with  a  band  of  dark  slate  three  feet  thick  in  the  middle.  This  is  also  an 
argillaceous  magnetic  ore  very  similar  to  the  magnetic  ore  of  Nictaux, 
with  which  it  has  probably  been  connected,  the  two  districts  being  severed 
by  the  mass  of  granite  forming  the  south  mountains  east  of  Annapolis. 

All  these  veins  have  their  strike  and  underlay  conformable  to  the 
containing  strata,  which,  as  at  ^s'ictaux,  consists  of  hard  dark  slates  of  the 
metamorphosed  lower  Devonian  formation. 

In  considering  the  history  of  these  veins  of  iron  ore  we  must  com- 
mence with  the  premise  that  they  were  all  deposited  in  the  same  geological 
era.  The  position  of  the  Londonderry  vein  in  the  Devonian  strata  carries 
out  the  inference;  for  if  it  be  an  aqueous  deposit  it  must  be  identical  in 
point  of  time  with  the  deposition  of  the  veins  of  Nictaux  and  Clementsport. 
That  these  latter  veins  are  aqueous  and  contemporaneous  deposits,  there 
can,  I  think,  be  no  doubt. 

In  the  shell-ore  vein  of  Nictaux  the  deposit  is  little  changed  fi-om 
that  of  a  marine-formed  seam.  The  fossil  shells  are  remarkably  perfect, 
being  in  a  matrix  of  fine  feiTuginous  sand.  Thej'  are  all  marine,  and 
quite  distinct  from  the  fossils  of  the  Carboniferous  period,  being  of  the 
same  genera  and  species  as  those  of  the  Devonian  rocks  of  Britain.  I 
examined  the  magnetic-ore  veins  of  Nictaux  and  Clementsport  very  care- 
fully for  any  organic  remains  that  they  might  contain.  I  could  only 
find  a  few  fossil  shells,  which  were  deeply  embedded  in  the  ore.  These 
shells,  although  much  distorted,  were  evidently  of  the  same  species  as 
those  found  in  the  shell-ore :  by  this,  and  also  the  regular  thickness  and 
stratification  of  the  magnetic-ore  veins,  I  infer  that  they  are  also  of 
aqueous  origin,  and  have,  subsequent  to  their  formation,  been  subjected 
to  great  metamorphic  action. 

If  we  assume,  then,  that  the  Londonderry  vein  was  originally  a 
regular,  aqueous  deposit  similar  to  the  shell-  or  magnetic-ore  veins,  it  must 
have  been  broken  up  and  contorted,  the  sides  pressed  together  in  one 
place,  while  large  cavities  were  left  in  other  places,  into  which  the 
broken  ore  would  be  forced.  The  action  of  heat  and  heated  water  are 
j»rolmbly  the  agents  by  which  the  various  descriptions  of  iron  ores  and 
tiie  other  minerals  in  the  vein  have  been  fonned. 

Although  there  are  several  other  known  depositt<  of  iron  ore  in  Nova 
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Scotia  besides  those  'which  I  examined  and  have  here  spoken  of,  I  am 
not  aware  tliat  any  of  them  have  been  worked.  Extensive  districts 
which  are  likely  to  contain  iron  ore  have  yet  to  be  examined ;  when  this 
is  done,  larger  fields  for  operations,  with  superior  advantages,  will  doubt- 
less be  discovered. 

IRO\  MANUFACTURE. 
The  whole  of  the  iron  manufactured  in  Nova  Scotia  is  "charcoal 
iron,"  that  is,  iron  made  entirelv  with  charcoal  ftiel.     The  following  are 
the  works  established,  with  their  annual  produce  : — 

Works.  Proprieton.  Asnoal  Prodoc*. 

Londonderry  ...  Acadian  Charcoal  Iron  Co.,  Limited  ...  1  furnace  1700  tona 
Nictaus  ...  Ditto  ...  2  fnmaces  —  „ 
Clementsport  ...     Private  Company 1  furnace     1200     „ 

2900      „ 

The  Acadian  Charcoal  Iron  Company  have  also  a  forge  and  rolling  mill 
at  Londonderry,  by  which  they  produce  upwards  of  1000  tons  of  bars 
per  annum. 

The  blast  furnaces  erected  are  capable  of  manufocturing  nearly  6000 
tons  of  pig  iron  per  annum.  The  limited  demand  for  foundry  iron  in  the 
provinces  and  the  competition  met  with  for  that  description  of  iron  at 
home  will  only  permit  of  the  manufacture  of  the  best  iron  for  bars,  etc. 

At  Nictaux  and  Clementsport  tlie  dense  magnetic  ores  are  calcined  or 
roasted  with  wood  and  charcoal  breeze  before  being  throwTi  into  the  blast 
furnace — the  carbonate  of  iron  in  its  raw  state  being  used  with  it.  It  is 
found  that  these  ores  thus  treated  yield  So-  per  cent,  of  metallic  iron. 

At  the  Londonderry  works  the  ores  are  broken  into  small  pieces,  and, 
a.s  far  as  is  possible,  each  quality  stacked  separately  ready  for  use  in  the 
blast  fiirnace.  The  limestone,  of  which  a  small  quantity  is  used  as  a 
flux,  is  found  in  the  adjacent  carboniferous  formation,  and  it  is  quarried 
and  broken  up  in  the  same  way  as  the  ore. 

The  immediate  vicinity  of  the  iron  works,  like  other  vast  districts  of 
Nova  Scotia,  are  covered  with  a  dense  forest  of  hard  wood,  such  as  birch, 
maple,  beech,  etc. ;  these  are  converted  into  charcoal  in  the  forest 
near  the  spot  where  they  are  felled.  The  charring  is  done  in  open  stacks, 
containing  twenty  and  forty  cords  each  ;  the  wood  is  carefully  piled  into 
a  circular  stack  about  twelve  feet  high,  with  a  chimney  left  down  the 
centre,  the  outside  is  covered  with  charcoal  breeze  so  as  to  render  the 
stack  as  air-tight  as  possible.     Fire  is  thrown  down  the  chimney  ;  the 
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charring  then  commences  in  the  centre,  and  proceeds  towards  the  outside. 
One  acre  of  forest  land  yields  about  twenty  cords  of  wood  suitable  for 
fuel  or  converting  into  charcoal,  and  one  cord  of  wood  produces  thirty-six 
bushels  of  charcoal.  At  the  Woodstock  Iron-works,  in  New  Brunswick, 
all  the  wood  is  charred  in  close  ovens  ;  which  is  found  not  only  to  produce 
a  harder  and  denser  charcoal,  but  to  be  much  more  economical  than  open 
burning.  The  charcoal  is  stored  near  to  the  blast  furnaces  in  large  wooden 
sheds  in  order  to  preserve  it  fi'om  the  wet  as  much  as  possible. 

The  construction  and  size  of  the  blast  furnaces  will  be  best  understood 
by  a  reference  to  the  drawings  (Plate  III.).  No.  1  furnace  is  one  of  the 
smaller,  and  No.  2  one  of  the  larger  furnaces  used  for  smelting  with 
charcoal.  The  waste  gases  from  the  blast  furnaces  are  utilized  by  heating 
the  blast  before  entering  the  furnace ;  an  apparatus  for  this  purpose  is 
shown  attached  to  No.  1  furnace. 

In  blowing  a  furnace  in  blast  it  requires  2000  bushels  of  charcoal  to 
heat  the  furnace  sufficiently  for  the  introduction  of  the  ore.  The  various 
descriptions  of  ore  are  put  into  the  furnace  in  certain  proportions  when 
the  separation  can  be  effected.  The  open  hematite  and  the  oxides  being 
easily  fused,  while  the  compact  hematite  and  the  specular  ores  are 
refractory. 

Each  charge  of  ore  into  the  furnace  weighs  5  cwts.  0  qr.  14  lbs., 
of  charcoal  20  bushels,  and  of  limestone  .00  lbs.  The  charges  of  each  of 
these  materials  are  thrown  into  the  furnace  at  intervals  of  ten  minutes. 

During  a  period  of  eight  months  the  charges  and  produce  of  one  blast 
fuiTiace  were  as  follow  : — 

Total  number  of  charges,  10,331. 
CuBbcIs. 

Cliarcoal  nscd        211,006  =  1C9  bnshcls  perton  of  Iron. 

T.         C.   Qr.    I.tju.       T.     c.    Qr.  Lin. 
Iron  ore       2C48    5    3     11  =  2     2     J     0  do. 

Limestone 23i    8    3    14=        3    2  2C  do. 

T.       C.    Qr..   Lb. 

Makeoflron 1248    3    3    1 

Yield  of  Iron  in  the  furnace,  47  per  cent. 

Tlie  pig  iron  has  a  regular  and  dark  gray  fracture,  it  has  been  exten- 
sively used  for  ordnance  and  other  purposes  wlicro  groat  strenptli  and 
tenacity  is  required.  An  average  of  tlio  analysis  of  eleven  different 
lampleg  of  the  pig  iron  gave  the  following  result. 

Vol.  xrv.— Octobeb,  18C4.  d 
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Iron 

Carbon  ... 
Silicon  ... 
Sulphur 
Manganese 
Phosphorus 


PctnnL 

...     93-7202 

...       31»« 

...      21320 

•0103 

•C413 

•2118 

09-9000 


The  iron  has  heen  tested  with  the  hest  of  Eng-lish  and  Scotch  samples, 
as  to  the  transverse  and  tensile  strength  and  the  resistance  to  crushing-, 
by  which  the  quality  of  Nova  Scotia  charcoal  iron  is  proved  equal  to 
the  best  home  makes. 


Table  op  Transverse  akd  Tejtsile  Strength  and  Besistakce  to 

Cbushino. 


ItnistUKv 

Tran^TMw 

to  a  T*n«ilr 

SlDnnth  In 

Stmin  in 

DeKtipUonoflTOii. 

Trrfttmeiitoflnii. 

lb.   tXT 
cubic  inch. 

lb*,  per  Rq. 

Forr»  per  M. 

inrh  of 

inchinltM: 

SccUon. 

Nova  Scotia       

Cast  direct      

7,702 

24.095 

85.078 

Ditto              

Mixed  with  remelted  iron 

9,89,* 

32..i03 

1.3.1.120 

Low  Moor,  Ko.  2 



6,372 

1.-..456 

102.800 

Ditto 



8,092 

2.3,194 

86,993 

Clyde.  No.  3      



C,29r, 

23,520 

107,520 

EgUnpton,  No.  3 

First  melting 

7,236 

98.560 

Ditto 

Tenth  ditto      

8,640 

r.'9.920 

Ditto 

Seventeenth  ditto 

8,648 

215,040 

At  the  Londonderry  works  the  pig  iron  is  puddled  entirely  with 
wood,  of  which  it  rc(|uires  .^.J  cords  to  puddle  one  ton  of  bars;  the  loss 
in  weight  by  the  puddling  is  4-75  per  cent,  on  the  pig  iron  used.  The 
bars  make  a  very  hard  and  superior  steel-iron,  which  is  used  largely  in 
Sheffield  for  the  finest  edge  tools  ;  it  has  also  been  employed  with  success 
in  the  manufacturing  of  locomotive  and  railway  wagon  tyres,  et«. 

The  only  market  at  which  the  Nova  Scotian  iron  can  be  advantageously 
disposed  of  is  that  of  England,  where  a  first-class  charcoal  iron  is  always 
in  demand  j  the  provincial  requirements  are,  as  yet,  very  inconsitlerable, 
and  the  heavy  duty  on  iron  imported  into  the  Northern  States  of  America, 
and  tlio  blockade  of  the  Sotitliern  States,  efFoctunlly  close  those  markets. 
Much  may  hereafter  be  expected  from  the  increasing  wants  of  the  Flritish 
North  American  Provinces,  as  the  manufacturing  and  commercial  indus- 
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tries  are  extended.  This  will  doubtless  be  accelerated  by  the  con- 
struction of  the  Intercolonial  Rail^vay,  which  will  connect  Canada,  New 
Brunswick,  and  Nova  Scotia,  running  from  Halifax  to  Quebec. 

Since  writing  the  above  paper,  the  Londonderry  bar  iron  has  been 
made  into  armour  plate  bolts,  some  of  which  have  stood  a  tensile  strain 
of  45  tons  per  square  inch. 

The  steel  converters  of  Pittsburgh,  Pennsylvania,  have  recently  com- 
menced using  Nova  Scotian  iron  for  the  manufacture  of  side  arms,  etc. 


NORTH    OF    ENGLAND    INSTITUTE 

OP 

MINmG  ENGINEERS. 


GENERAL  MEETING,  SATURDAY,  NOV.  5,  18G4,  IN  THE  ROOMS  OF  THE 
INSTITUTE,  WESTGATE  STREET,  NEWCASTLE-UrON-TYNE. 


NICHOLAS  WOOD,  Esq.,  Pbesident  op  the  Institute,  in  the  Chaib, 


The  minutes  of  tlie  Council  liavin;^  been  read,  Mr.  Tbos.  R.  Gainsford, 
of  Darnell  Hill,  near  Sheffield,  was  elected  a  member  of  the  Institute. 

The  President  said,  the  Council  had  given  instructions  to  issue  a 
circular  to  procure  an  account  of  the  borings  and  sinkings  through  the 
diflFerent  deposits  from  the  surface  to  the  stone-head  of  the  different 
collieries  of  Northumberland  and  Durham.  When  these  were  obtained,  they 
must  appoint  a  Committee  to  collate  them  and  put  them  into  some  shape 
to  be  brought  before  the  Institute.  With  respect  to  holding  a  local  meeting, 
the  Council  proposed  that  the  Saturday  meeting  of  the  Institute  inFebruaiy 
be  made  special  for  Una  particular  purpose.  It  would  require  a  good  deal 
of  an-angement  before  the  proposed  meeting  could  take  place,  but  it  would 
probably  bo  held  in  July,  1805.  There  had  been  an  application  from  only 
one  district  at  present,  but  that  was  an  important  one — South  Wales. 
Wherever  it  was  held  thoy  should  take  care  to  make  it  a  meeting  worthy 
of  the  Institute.  lie  proposed  that  a  sub-committee  be  elected  to-day  to 
obtain  information. 

A  sub-committee  was  then  appointed,  consisting  of  Messrs.  S.  C.  Crone, 
J.  Daglish,  G.  II.  Forstcr,  T.  Douglas,  and  J.  B.  Simpson. 

IRON  MANUFACTURE. 

The  President  said,  the  first  paper  on  the  list  for  discusfion  was  Mr. 

Bell's  paper  on  the  Manufacture  of  Iron  in  connection  with  the  Durham 

and  Northumberland  Coal-field  and  Yorkshire  Iron  Mines ;  the  statistics 

contained  in  this  paper  were  extremely  valuable.     The  iron  trade  was  u 
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little  more  prosperous  now  than  it  was  at  the  time  the  paper  was  written. 
He  did  not  know  what  impetus  that  circumstance  h;\d  given  to  the 
manufacture  of  iron  in  this  district,  but  he  believed  that  several  new 
furnaces  had  been  erected,  and  some  were  j'et  in  course  of  erection. 

Mr.  Bell  said,  about  thirty  new  furnaces  had  been  erected.  There 
was  no  change  in  the  manufacture  since  he  wrote  the  paper.  In  one  part 
of  that  paper  allusion  was  made  to  the  increased  capacity  of  furnaces.  That 
system  had  not  been  more  extensively  adopted  than  at  the  time  the  paper 
was  written.  Messrs.  Bell  Brothers  were  building  two  furnaces  eighty 
feet  high  and  twenty  feet  in  diameter — somewhat  larger  than  those  of 
Mr.  Vaughan,  who  led  the  way  in  the  erection  of  furnaces  of  an  un- 
usual size. 

The  Preside.vt — That  looked  as  if  the  results  were  favourable. 

Mr.  Bell —  In  one  part  of  the  paper  allusion  was  made  to  the  deposit 
of  magnetic  ironstone  in  Rosedale ;  he  did  not  know  whether  the  President 
knew  anything  more  on  the  nature  and  extent  of  that  deposit. 

The  President  said,  no;  but  he  understood  they  were  still  getting 
a  large  quantity  of  magnetic  ore.  How  long  it  might  continue  was 
uncertain.  He  did  not  know  whetberthe  Northamptonshire  ironstone  was 
being  extensive!}'  worked  yet,  or  not. 

Mr.  Bell — In  two  places  it  had  been  worked.  The  same  bed  of  iron- 
stone has  also  been  worked  in  Lincolnshire. 

MAGNESIAN  LIMESTONE. 

The  next  paper  for  discussion  was  that  on  the  Magnesian-limestone, 
by  Messrs.  Daglish  and  G.  B.  Forster. 

The  Phesident  said,  the  Magnesian-limestone,  within  the  limits  of 
the  Durham  Coal-field,  rested  on  the  Coal-measures,  but  there  was  consider- 
able variation  in  different  districts,  in  the  de|)th  from  the  Limestone  to  the 
different  beds  of  coal ;  in  the  western  district  the  Magnesian-limestone  lies 
very  near  the  coal  beds  of  the  lower  series  of  the  Coal-measures,  but  in 
the  easteiTi  district  the  Coal-measures  thicken  very  much.  At  Monkwear- 
mouth,  where  the  coal  strata  are  thickest,  the  Magnesian-limestone  is 
about  200  fathoms  above  the  Hutton-seam  of  coal,  whereas,  at  the  western 
extremity  of  the  Mngnesiau-limestono  escarpment,  it  does  not  lie  above 
fifty  or  sixty  fathoms  above  the  Hutton-seam.  Throughout  the  whole  of 
the  district,  wherever  the  Magnesian-limestone  approaches  or  rests  upon 
the  Coal-measures  there  occur  beds  of  Red-sandstone. 

Mr.  G.  B.  F0R8TER — And  Yellow-sandstone. 

The  PnEsiriENT — Inclining  to  red. 
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Mr.  G.  B.  FoRSTER — You  never  find  any  Red-sandstone  in  this  district 
between  the  Mag-nesian-limestone  and  the  Coal  -measures. 

The  President  said,  he  had  given  an  account  of  the  Red-sandstone 
beds  occurring  over  a  district  of  several  miles,  where  the  Magnesian-beds 
rested  upon  the  Coal-measures. 

Mr.G.  B.  FoRSTER — That  was  a  distinct  deposit.  There  was  a  deposit 
of  yellow  sand,  which  was  supposed  to  be  blown  sand ;  then  below  that  they 
found  what  they  called  red-beds,  both  sandstone  and  shale,  extending 
below  Coal-seams  in  some  cases. 

The  President — But  adhering  to  the  question  of  Red-sandstone 
that  lies  parallel  almost  to  the  Magnesian-limestone  ;  those  red-beds  occur 
at  the  top  of  the  Coal-measures,  whatever  part  of  the  Coal-measures  that 
top  may  be. 

Mr.  G.  B.  Forster — Our  theory  is  that  the  red-beds  are  part  of  the 
Coal-measures. 

The  President — Let  us  have  the  facts.  You  have  Red-sandstone 
beds  where  the  Coal-measures  extend  to  200  fathoms  from  the  Hutton- 
seam  at  the  top  of  the  Coal-measures  and  near  the  Magnesian-limestone. 
You  have  no  Red-sandstone  between  those  red- beds  and  the  Hutton-seam; 
then  you  go  to  where  the  Coal  strata  is  only  sixty  fathoms  above  the 
ilutton-seam,  and  there  you  have  similar  Red-sandstone  at  the  top  of  the 
coal  beds,  sixty  fathoms  above  the  Hutton-seam. 

Mr.  G.  B.  Forster — Not  the  same  beds;  that  is  just  the  point — you 
have  red  beds. 

The  President — You  have  no  red-beds  in  any  portion  of  the  strata 
of  the  l.DO  fathoms.  They  lie  unconformable  to  the  seams  of  the  Coal- 
measures. 

Mr.  G.  B.  Forster — You  have  red-beds,  and  wherever  you  pass  the 
sand,  and  get  into  the  Coal-mensures  yon  meet  with  reddened  beds;  but 
these  reddened  beds  are  not  lying  conformable  to  the  YclIow-sand.  We 
say  these  beds  are  portions  of  the  Coal-measures  coloured  by  filtration 
from  the  upjjcr  strata. 

Mr.  IIowse  said,  there  was  one  point  he  wished  Mr.  Forster  would 
explain.  In  Vol.  XIII.,  page  200,  it  is  stated  that,  "  On  di.igram  No.  4  it 
will  be  observed  that  whilst  at  Monkwearm  luth  Pit  the  Coal-moasuro  strata, 
intervening  between  the  Magnesian-limestone  and  the  Ilutton-seam,  is 
l.'iOO  feet,  at  Seaham  it  is  1100  feet,  and  at  Castle  Eden  only  400  foot. 
So  that  at  Castle  Eden,  1100  feet  of  Coal-measuro  strata  Iiiive  been 
denuded,  und  yet  the  Yellow-sandstone  underlies  the  Limestone  at  each 
place."     He  wished  to  have  a  proof  that  1100  feet  of  strata  had  been 
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denuded.  And  agnin,  in  what  way  had  the  Hutton-seam  at  this  end  (the 
northern)  of  the  Coal-fiold  been  proved  identical  with  that  -o-called  at  the 
southern  extremity  near  Castle  Eden. 

Mr.  G.  B.  FonsTER — It  has  been  worked  all  the  way  through. 

Mr.  H0W8E — It  is  known  that  Yellow-sandstone  occurs  at  the  top 
of  the  Coal-measures  at  Tynemoutli,  and  the  same  bed  occurs  at 
greater  depths  from  the  surface  at  Jlonkwearmouth,  Seaton,  etc.  Did  it 
not  follow  that  the  Coal-measures  had  been  originally  deposited  on  a 
basin-shaped  surface  ?  It  was  not  necessary  to  bring'  in  the  aid  of 
denudation  to  account  for  the  present  conditions  of  these  strata.  Monk- 
wearmouth  was  the  deepest  depression  of  the  Coal-basin,  and  the  beds  rise 
all  round  it.  He  did  not  wish  to  say  that  there  had  been  no  denudation 
in  any  part  of  this  Coal-field  prior  to  the  deposition  of  the  Mag'nesian- 
liraestone.  To  the  south  of  the  Hett  Whin  Dyke,  the  strata  had  been 
much  disturbed  and  locally  denuded ;  but  so  far  as  this  northern  part  of 
the  Coal-field  was  concerned,  there  had  been  no  denudation  of  the  Coal- 
measures  before  the  red-beds  at  Tynemouth  and  Cullercoats,  had  been 
deposited.  Those  red-beds  at  Tynemouth  were  perfectly  conformable  to 
the  Coal-measures.  It  is  diflBcult  to  prove  the  extension  and  the  existence 
of  the  red-beds  to  the  south  of  Ferry  Hill. 

Mr.  G.  B.  FonsTER — In  goinj^  to  the  south  we  do  not  find  the 
Hutton-seam  gettinpf  nearer  to  the  Main,  nor  the  Main  to  the  Low-main 
seam.  There  we  find  the  seams  cropping  out.  That  would  not  be  so  if 
Mr.  Howse's  theory  was  true. 

Mr.  HowsF. — Will  Mr.  Forster  point  out  the  High-main-seam  in  the 
Monkwearmouth  Pit  section,  if  it  does  not  thin  out  ? 

Mr.  Daolish — It  does  not  thin  out.  It  is  deteriorated  in  quality, 
and  is  called  by  another  name. 

Mr.  G.  B.  FoR3Ti-,R — I  can  take  you  to  a  place  where  a  seam  is  six  feet 
thick,  and  at  the  distance  of  a  mile-and-a-half  you  have  no  trace  of  it. 
The  absence  of  the  seam  in  one  particular  shaft  is  no  proof  of  its  having 
thinned  out  entirely. 

Mr.  HowsE — Tiiese  coal  seams,  I  think,  have  not  been  traced  from 
one  end  of  the  Durham  Coal-field  to  the  other. 

Mr.  Daoi.1811 — Yes  ;  the  Low-main  or  Hutton-seam,  all  through. 

Mr.  IIuwsE — This  must  be  proved  to  the  satisfaction  of  geologists. 
Let  it  be  granted  that  the  bed  so-called  at  Castle  Eden  is  the  Hutton- 
seam,  does  it  follow  that  where  there  are  only  400  feet  of  Coal-measures 
nbove  it,  that  the  upper  strata  have  been  denuded  .' 

Mr.  G.  B.  FoRSTLH — Yes,  because  you  have  other  seams  in  their  proper 
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places.  It  proves  they  have  not  tliinned  out  there.  There  is  the  same 
thickness  of  intervening;  strata  hetween  the  seams.  If  tliey  thinned  out 
at  the  edges,  you  ought  to  have  so  many  fathoms  less  thickness  at  Castle 
Eden  than  at  Monkwearmouth. 

Mr.  HowsE — These  statements  are  made  on  the  assumption  that  the 
Yellow-sand  is  conformable  to  the  Magnesian-limestone,  which  is  not  the 
case. 

The  President — Let  me  understand.  I  see,  by  referring  to  the 
diagram,  that  the  Yellow-sand  lies  under  the  Magnesian-limestone,  and 
parallel  to  it.    Is  it  conformable  to  the  beds  of  Magnesian-limestone  ? 

Mr.  Daglish — We  say  it  is. 

Mr.  HowsE — I  am  of  opinion  that  the  Yellow-sandstone  is  uncon- 
formable to  the  Marl-slate,  which  is  the  base  of  the  Magnesian-limestone, 
and  where  it  can  be  observed  it  is  conformable  to  the  Red-sandstone. 

Mr.  6.  B.  FoRSTER — We  say  it  is  conformable ;  it  is  a  question  of  fact. 

The  President — Do  you  consider  the  Yellow-sand  as  conformable  to 
the  Magnesian-limestone,  and  unconformable  to  the  coal  strata?  Are 
there  any  beds  in  the  Magnesian-limestone  which  you  can  identify  as 
being  conformable  to  the  Yellow-sand  ? 

Mr.  G.  B.  FoRSTER — Yes;  the  entire  thickness. 

Mr.  HowsE — In  Seaton  Pit  section  the  thickness  of  the  Yellow-sand  on 
one  side  of  the  shaft  is  considerably  less  than  it  is  on  the  other  side  of  it. 

Mr.  Daglish — The  Yellow-sand  always  lies  in  hills. 

The  President — You  have  thirty  fathoms  of  Limestone  at  Monk- 
wearmouth,  and  there  is  Yellow-sand  at  the  bottom  of  it.  You  have 
100  fathoms  of  Limestone  at  Castle  Eden,  and  you  have  the  Yellow-sand 
at  the  bottom  of  this  thickness  of  Limestone,  the  same  as  where  there  is 
only  thirty  fathoms. 

Mr.  Daglish — We  commence  by  doubting  whether  there  are  any  beds 
in  the  Magnesian-limestone  at  all.  We  think  it  is  stratigrajjhically 
homogeneous. 

Mr.  IIowsE — The  Magnesian-limestone  is  acknowledged  by  geologists 
to  be  divisible  into  three  groujis  of  beds.  The  lower  division  of  the 
Magnesian-limestone  thickens  towards  the  south-east  of  the  county  of 
Durham,  that  is,  in  the  general  direction  of  the  dip  of  the  strata. 

Mr.  G.  B.  FonsTER — You  want  to  claim  a  thickening  and  thinning  for 
the  Coal-measures;  but  you  will  not  allow  us  that  for  the  Ydlow-sand. 

The  President — We  come  back  again  to  the  Yollow-sand,  and  say  il 
may   be  parallel  to  the  mass  of  Magnesian-limestone,  or  it  may  not. 

Vol.  XrV'.— JfoVEMIIEH,  1«64.  i: 
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Mr.  IIowsE — There  is  not  a  single  pit-shaft  in  the  county  of  Durham 
sunk  through  the  whole  of  the  beds  of  the  Magnesian-limestone. 

Mr.  G.  B.  FoRSTER — Where  will  yon  find  the  upper  beds? 

Mr.  HowsE — They  are  to  be  seen  at  Fulwel!  and  Roker,  and  in  small, 
isolated  patches  near  the  Black  Halls,  but  generally  the  upper  beds  are 
denuded.  No  pit  in  this  district  has  been  sunk  through  all  the  beds  of 
the  Magnesian-limcstone. 

The  President — If  the  Coal-mea.sures  are  washed  away,  the  Red- 
sandstone  is  still  on  the  top. 

Mr.  HowsE — You  have  only  to  examine  the  district  near  Elemore  and 
Eppleton  to  see  the  irreg^ilar,  upper  surface  of  the  Yellow-sandstone.  It 
forms  an  in-pgular  bed  all  along  under  the  Limestone.  It  is  conformable 
to  the  red  beds  at  Claxlieugb,  which  are  conformable  to  the  Coal-measures 
at  Tynemouth  and  CuUercoats. 

The  President — I  think  those  red  beds  extend  for  several  miles,  and 
the  strata  are  conformable  to  the  strata  of  the  coal  beds,  but  they  are 
not  conformable  in  position  with  the  red  beds.  That  is, you  havered  beds 
in  one  place  where  there  are  an  himdred  beds  above  a  particular  seam, 
and  the  same  where  there  are  only  fifty  fathoms  above  the  same  seam. 
Wherever  the  Coal-measures  come  in  contact  with  the  Magnesian  beds 
you  have  red  beds,  these  beds  being  conformable  to  each  other,  but 
the  red-coloured  beds  not  conformable. 

Mr.  HowsE — I  object  also  to  the  filtration  theory.  The  Red-sandstone 
beds  contain  nodules  of  ruddle,  and  are  charged  with  red  oxide  of  iron. 
The  colour  is  derived  from  the  decomposition  of  the  included  particles  of 
iron,  and  not  from  filtration.  Wherever  these  beds  can  be  examined  their 
fossils  are  the  same  as  those  occurring  in  the  Coal-measures. 

Mr.  Daqlish — They  are  the  Coal-measures. 

Mr.  FoRSTER — I  am  glad  to  see  Mr.  Ilowse  is  a  convert  to  our  theory. 

J[r.  Daolish — They  are  not  distinct  measures. 

Mr.  IIowsE — In  1857, 1  classified  them  as  Coal-measures.* 

The  President — Suppose  at  Castle  Eden  there  is  a  certain  thickness 
of  Coal-measures,  then  we  may  suppose  they  were  subjected  to  a 
denudation  which  washed  away  all  those  beds  to  a  certain  depth.  On 
the  surface  of  those  Coal-measures  so  washed  away  there  comes  another 
deposit  npon  that  surface,  however  uneven  it  is — a  sand  deposit  upon 
such  uneven  surface,  a  yellow  sand  deposit,  and  upon  the  yellow  sand 
deposit  comes  the  Magnesiiin-limestone. 

*  Sec  Aiinah  0/  Xatiinil  History,  1857. 
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Mr.  Bell — Yoa  say  as  soon  as  the  strata  comes  to  the  day,  the  bed  is 
either  normally  red,  or  coloured  red  ? 

The  President — I  say  that  after  the  coal  beds  are  partly  washed 
away,  there  is  left  at  the  top  of  the  strata  certain  beds  of  coal,  parallel  to 
the  other  coal  beds,  but  when  they  became  exposed  to  filtration  from  the 
Limestone  and  sand,  then  they  become  red,  and  the  redness  is  at  the  top 
of  the  coal  strata  wherever  in  the  coal  series  that  top  is. 

Mr.  Bell — You  suppose  that  when  they  were  tilted  up  so  as  to  form 
the  upper  surface  at  one  time,  some  circumstance  or  another  has  reddened 
the  up-tilted  ends  of  these  beds  ? 

Mr.  Daglish — That  is  what  we  hold. 

The  President — Taking  any  particular  locality,  you  have  the  edges 
or  top  of  the  coal  beds  in  that  locality.  You  have  no  red  beds  below  the 
top  of  the  beds,  but  as  each  successive  bed  comes  to  the  surface  it  becomes 
red.     Below  this  redness  there  are  no  red  beds  at  all  in  the  lower  strata. 

Mr.  Daglish — It  becomes  red  first. 

The  President — In  some  districts  of  England  there  is  a  Red-sand- 
stone occurring  below  this  Yellow-sand,  and  in  addition  to  it,  very  well 
defined. 

Mr.  G.  B.  FoRSTER — What  district? 

The  President — In  a  great  many  districts  in  England  this  red  sand 
exists  in  great  thickness  underneath  the  Magnesian-limestone,  and  con- 
formable to  it.  We  have  no  Red-sandstone  of  this  description  in  the 
Durham  measures,  conformable  to  the  Limestone,  and  as  a  distinct  and  thick 
bed,  unless  the  Yellow-sand  is  a  representation  of  it.  In  several  districts 
in  the  south  they  have  a  defined  and  thick  bed  of  Red-sandstone  which 
they  call  (I  believe)  Lower-new-red.  This  Red-sandstone  is  apt  to  be 
mistaken  for  the  coloured  red  beds  heretofore  described. 

Mr.  Bell — Mr.  Ilowse  has  paid  so  much  attention  to  this  subject  that 
he  has  very  naturally  passed  into  a  kind  of  authority.  It  may  be  my 
fault  in  not  understanding  him  when  he  says  that  there  may  have  been  no 
denudation  at  the  point  called  Casile  Eden.  I  have  always  been  taught 
to  understand  that  these  beds  of  coal  must  have  been  at  some  time  or 
another  deposited  in  a  perfectly  horizontal  plane.  Therefore,  if  you  can, 
as  it  ha-s  been  stated  you  can,  trace  tlie  llutton-seam  over  a  very  extended 
area,  it  follows  as  a  matter  of  course  that  at  one  time  or  other  it  must 
have  been  in  a  horizontal  position.  What  may  bo  stated  of  the  Ilutton- 
seam  apiiiies  to  every  bed  of  coal  and  every  bed  of  shale  above  it. 
Conswjuently,  I  do  not  see  Low  Mr.  IIowso  can  escape  from  the  inference 
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that  a  great  deal  of  matter  that  once  constituted  a  portion  of  these  beds, 
has  been  removed  from  some  cause  or  other.  As  it  does  not  exist,  I 
infer  it  must  have  been  washed  away. 

]>Ir.  IIowsE — Firstly,  I  do  not  admit  that  the  coal  beds  have  been 
deposited  on  a  horizontal  or  perfectly  level  surface.  I  suppose  the  coal- 
measures  have  been  deposited  in  a  basin-shaped  hollow ;  and  next,  I  am 
only  requiring;  the  jiroof  that  there  have  been  strata  deposited  at  the 
south  end  of  the  Coal-field,  and  that  these  were  afterwards  denuded. 

Mr.  Daolisii — I  do  not  see  anything  in  the  paper  which  implies  that 
there  has  been  denudation. 

Mr.  HowsE — Allow  me  to  read  what  I  read  before,  page  209, Vol.  XIII. 

Mr.  Daqlish — That  has  nothing  to  do  with  the  red  beds. 

Mr.  G.  B.  FonsTEii — If  we  can  prove  that  the  beds  were  deposited 
horizontally,  or  comparatively  so,  then  you  will  allow  there  has  been 
denudation. 

Mr.  HowsE — I  should  much  like  to  see  a  section  in  which  any  uncon- 
formability  or  proof  of  denudation  occurs. 

Mr.  G.  B.  FoRSTER — The  Coal-measures  were,  I  think,  deposited  com- 
paratively horizontally.  I  can  show  you  a  seam  of  coal  in  the  Low-main 
where  the  finest  coal  is  found  gradually  passing  into  coarse  coal,  and  then 
into  shale ;  you  cannot  find  the  parting.  This  coal,  in  like  manner  with 
the  shale,  contains  the  remains  of  fishes  which  must  have  died  above  it. 
Does  not  that  prove  that  it  must  have  been  deposited  horizontally  ? 

Mr.  HowsE — No.  It  proves  only  that  tbera  was  a  lake  or  standing 
water  there. 

Mr.  G.  B.  FoRsTEu — If  it  bad  been  a  lake  the  bed  would  have 
been  thicker  in  one  part  than  in  another. 

The  President  said,  if  a  special  paper  on  this  subject  was  brought 
bt'fore  the  meeting  it  would  raise  a  discussion,  and  the  question  might 
be  further  gone  into.     The  discussion  was  then  adjourned. 

The  President  called  the  attention  of  the  meeting  to  the  suggestion 
made  by  Mr.  Sopwiib  at  the  last  meeting,  to  alter  the  classification  of 
a  portion  of  Carboniferous-series.  The  discussion  wa.s  adjourned,  and 
Mr.  Sopwith  had  sent  a  diagram  showing  his  views  on  the  subject. 
Tliey  coidd  not  go  into  this  at  present,  and,  therefore,  they  would  adjourn 
tills  also  till  tlio  next  meeting.  The  Caiboniferous-serios  was  classified 
into  Cord-measures,  Millstone-grit,  and  Mountain-limestone.  The  Mountain- 
limestone  occurs  immediately  underneath  the  Millstone-grit.  Mr.  Sopwith 
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thoug-ht  it  would  be  better  if  they  took  the  Little-limestone  instead  of  the 
Fell-top-limestone  as  the  termination  of  the  Millstone-gTit,  and  the  com- 
mencement of  the  Mountain-limestone  series. 

Mr.  Daglish  said,  the  uppermost  bed  of  Limestone  was  the  Fell-top, 
and  at  present  that  marked  the  difference  between  the  two  classes  of 
rocks.  This  was  a  proposal  to  put  the  Fell-top-limestone,  and  other  beds 
below  it,  into  the  Millstone-grit. 

The  President — Several  hundred  fathoms  below  the  Fell-top  there 
was  no  lead.  Mr.  Sopwith  threw  this  out  as  a  suggestion,  and  it  was 
desirable  to  come  to  some  decision  upon  it. 

Mr.  Dagi.ish — In  reference  to  the  last  paper,  the  red  beds  referred  to 
in  it  are  at  present  in  the  geological  maps  coloui-ed  as  a  distinct  group  of 
rocks,  viz.,  the  Lower-new-red-sandstone.  According  to  your  view,  there 
should  be  no  belt  of  red  colouring  intervening  between  the  Magnesian- 
limestone  and  the  Coal-measures. 

The  President — You  can  express  no  other  opinion  than  that  at  the 
top  of  the  denuded  Coal-measures,  there  was  underneath  the  Magnesian- 
limestone  a  reddening  of  beds,  such  reddening  being  parallel  to  the 
Magnesian-limestone,  though  the  beds  were  not,  but  parallel  to  the  Coal- 
measures. 

Mr.  Daglish — The  geological  map  is  coloured,  not  according  to  the 
colour  of  the  rocks,  but  according  to  the  geological  character  of  the  rocks. 
Greenbow's  map  is  now  being  republished  by  the  Geological  Society  which 
Mr.  Sopwith  was  anxious  to  have  correctly  coloured.  As  it  at  present  _ 
stands  there  is  a  belt  that  is  called  Lower-new-red-sandstone  running 
parallel  to  the  Magnesiau-limestone. 

The  PuEsiDENT  said,  when  he  first  examined  Greenbow's  maps  the 
whole  of  Berwick  Red-sandstone  beds  were  coloured  as  New-red-sand- 
stone.  They  Lad  a  meeting  at  Killingworth  during  the  Meeting  of  the 
Dritish  Association  in  1838,  at  which  Mr.  Greenbow  and  other  gentlemen 
were  present.  lie  (the  President)  said  it  was  a  Red-sandstone  at  the 
bottom  of  the  Caiboniferous-rocks,  and  that  was  the  reason  for  his  taking 
a  journey  from  the  Tyne  to  the  Tweed  to  prove  it.*  He  thought  he  proved 
it  to  the  entire  sati.sfaction  of  every  geologist.  Mr.  Greenbow  subsequently 
chanj,'ed  his  colours  from  New-red  to  Old-red. 

Mr.  Daglish — It  is  the  same  map.  The  question  is  must  the  colour 
be  altered  ?     lias  it  to  be  coloured  aa  New-red-.sandstono  again  ? 

•  8cc  Traiuaclwnt  of  Natural  Uiitory  Society  of  NcKcattlc. 
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The  President — You  bave  certainly  the  Red-sandstone  above  the 
Magnesian-limestone — that  is,  the  Red- sandstone  of  the  Tees  district; 
and  you  have  yellow  sand  below  the  Magnesian-limestone,  which  has 
been  sometimes  considered  red,  because  it  has  been  associated  with  the 
reddening  of  the  Coal-measures,  heretofore  described.  If  the  yellow  sand 
was  reddened  instead  of  yellow,  and  formed  a  definite  and  solid  bed,  this 
red  strata  might  represent  that  given  in  Greenhow's  recent  map. 

Messrs.  Richardson  and  Bunning's  report  on  the  experiments  at  H.M. 
Dockyaj'd,  Devonport,  on  the  use  of  Hartley  coal  in  steamships  of  war, 
was  then  announced,  and  it  was  suggested  that  it  was  desirable  to  address 
a  special  note  to  such  of  the  members  as  were  engineers,  that  they  might 
attend  the  discussion. 

The  President  announced  that  Mr,  Sopwith's  machine  was  not  ready 
for  the  inspection  of  the  members. 

The  meeting  then  separated. 


NORTH     OF    ENGLAND    INSTITUTE 
MINIIS^G  ENGINEERS. 


GENERAL   MEETING,  THURSDAY,  DEC.  1,  18G4,  IN  THE   ROOMS   OF 
THE  INSTITUTE,  WESTGATE  STREET,  NEWCASTLE-UPON-TYNE. 


NICHOLAS  WOOD,  Esq.,  President  op  the  Institute,  in  the  Chaie. 


Mr.  Matthew  Parrin^on,  of  Normanby  Mine,  Middlesbrough,  was 
elected  a  graduate. 

The  President  said,  it  had  originally  been  intended  that  the  Sub- 
Committee  which  had  been  appointed  to  make  arrangements  for  a  special 
meeting  of  the  Institute,  in  some  distant  locality,  should  have  drawn  up 
a  report,  to  be  submitted  to  this  meeting.  The  Committee  had  not, 
however,  obtained  the  information  necessary  to  enable  them  to  make  a 
report  to-day ;  and,  therefore,  he  presumed  they  would  have  to  wait  till 
a  future  meeting.  The  only  localities  from  wliich  an  apjjlication  had 
been  made  for  holding  such  meeting  were  South  Wales,  represented  by 
Mr.  IJasset,  of  Cardiff,  as  Secretary  of  the  Institution  in  tliut  locality ; 
and  Manchester,  as  represented  by  Mr.  Dickinson,  Uovernment  Inspector. 
Some  gentlemen  thought  it  might  be  advisable  to  have  a  meeting  in 
Wales,  others  thought  that  Manchester  was  a  very  important  locality. 
Tlierefore,  it  was  resolved  that  the  Sub-Committee  should  coiiiinunicato 
with  both  these  localities,  and  endeavour  to  obtain  all  the  information 
they  could,  and  then  rei)ort  to  the  general  meeting.  There  was  also 
a  pii|>cr  "  On  the  Minerals  found  in  the  (Joal- measures  of  Northumberland 
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and  Durham,"  which  stood  for  discussion.  Mr.  Daglish,  however,  had 
written  a  letter  to  say  that  ho  was  not  able  to  be  present.  Therefore,  he 
presumed  the  discussion  would  have  to  be  postponed. 

After  the  reading  of  the  following  papers — by  Mr.  D.  P.  Morison, 
"On  the  Caisses  de  Prcvoyance  oi  Belgium,"  and  by  Mr.  Ilowse,  "On  the 
Boundary-line  between  the  Millstone-grit  and  the  Mountain-limestone  of 
the  North  of  England,"  the  meeting  separated. 


FDKTHEE  EEMARKS 

OS  THE 

CAISSES    DE   PREYOYANCE, 

OR 

NATIONAL   MINEES'   RELIEF   FUNDS  OP   BELGIUM. 


Bt  DAVID  P.  MORISON, 


Having  received  the  Annual  Official  Report  of  the  transactions  of  the 
"  Cakies  de  Privoyance"  of  the  province  of  Ilainaut,  Belgium,  for  the 
year  1863,  I  have  briefly  noted  down  the  following^  particulars,  which 
may  prove  interesting-,  as  a  sort  of  Appendix,  to  the  short  notice  of  these 
fiinds  which  I  had  the  honour  of  bringing  before  the  Institute  some  little 
time  ago. 

The  general  tone  of  this  Report  is  not  by  any  means  so  sanguine  as 
that  of  its  predecessors,  and  expresses  fears  that  some  material  addition 
will  have  to  be  devised  to  the  annual  receipts  of  the  fund,  by  one  or  other 
of  the  following  methods.  By  an  increased  per  centage  on  the  wages  of 
the  subscribing  workmen,  b}'  a  reduction  in  the  amounts  paid  as  annuities, 
or  by  an  arrangement  through  which  the  associated  collieries  would 
become  liable  for  part  or  all  of  the  relief  to  sufferers  from  explosions  of 
fire-damp  in  their  respective  mines. 

(I.)  Ill  1SC3,  32  cfjUieries  and  railways  Bharcd  in  the  benefits  of  the 

fond,  and  jjaid  in  the  aggregate  contributions  for  the  year      £lO,Zil  14    3 
One-half  of  whicli,  afi  formerly,  is  a  per  centage  of  J  °/u  on  the 

workmen's  wagcH,  and  the  other  half  a  similar  sum  paid  by 

the  owners. 
(2.)  Contribution  from  the  MinMire  det  Travaux  Publi^t 

(3.)  Contribution  from  the  Province       ,. 

(4.)  Contribution  from  the  Society  for  the  Encouragement  of  National 

Indujitry       

(6.)  Yearly  Intercut  at  4^  °/,  on  Oovemmcnt  Bonds 
(6.)  IntcrcsUi  at  6  "/,  on  Provincial  IloncU 
(7.)  IntcrcsU  at  3  \  "  fiooUtt  OintraU  " 
(8.)  Paid  by  the  Oovcmor  of  the  Province 
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551  12 

0 

93  12 

0 

100  0 

0 

l,4;i4  0 

0 

37  0 

0 

28  17 

0 

42  10 

0 

£12,C8»  5 

3 

F 

40 


The  payments  were — 

(1.)  Annuities  for  accidents  from  the 

1st  Jan.,  1841,  to  Dec.  31,  1363, 

inclusive  £11,904  IG    G 

(2.)  Annuities  to  old  men  incapable  of 

work        .;;        .;."       .;.        ...       ^55    2   "8 


-£12,2W19     2 

(3.)  Educational  commnnal  grants      720    0    0 

(4.)  Expenses  of  management,  jcc 283    0  10 


fin.2,-3    0    0 


exceeding  the  receipts  by      5C3  14    9 

which,  deducted  from  the  balance  in  hand  at  Dec.  31,  18G2,  of        33,048    8    5 


leaves  at  3l8t  Dec,  1863        £33,084  13    8 


Tlie  32  associated  concerns  return  £689,446  8s.  lOd.  as  having  been 
paid  during  the  year  to  24,574  workmen  for  7,462,853  days'  works ; 
being  an  increase  over  1862  of  2,227  men,  65P,119  days'  works,  and 
£52,468  los.  3d.  wages ;  the  average  j9er  diem  for  1862  being  Is.  10-47d., 
and  for  1863,  Is.  1017d. 

In  their  Report,  the  Committee  direct  special  attention  to  the  fact, 
that  the  above  daily  averages  are  those  of  the  whole  of  the  workers  in 
the  mines,  ranging  from  4s.  and  5s.  (the  hewers  and  other  first-class 
workmen)  down  to  5d.  and  7Jd.  (the  boys  of  10  or  12). 

At  the  31st  Dec,  1863,  3,844  permanent  and  temporary  annuities 
had  been  granted  since  the  commencement  of  the  fund  in  1841,  and  at 
the  above  date  2,004  of  these  were  still  in  force. 

The  number  of  accidents  (40)  was  less  than  in  the  preceding  year  (5.3) ; 
and  the  casualties  from  these  accidents  were  also  fewer.  In  1802,  58  men 
and  boys  were  killed  and  21  seriously  wounded ;  while  in  1863,  29  only 
Were  killed  and  13  incurably  wounded.  These  42  casualties  may  be 
thus  classified  : — 

22  from  falls  of  stone,  coal,  timber,  kc. 
I  burnt  by  fire-damp. 
4. falling  down  shafts, 

1  from  fall  of  iron  tool.  ^ 

2  by  blasting. 

0  run  over  or  crushed  by  wagons, 

3  fron\  accidental  falls. 

1  crusUcd  between  cage  and  shiJt. 
3  fr"m  sundry  ranpcs. 

42 
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Of  the  33  branch  funds,  2  balanced  evenly  the  receipts  and  disburse- 
ments, 17  showed  a  deficit,  and  12  a  surplus.  There  were  relieved  by 
them  aggregately />/'0  tempore  9,891  workmen,  in  the  following  manner: — 


In  money  ...        ... 

In  medicine 

In  coal      

In  sundries  

Annoities  to  widows,  &c. 


Per  Man. 

;4,372 

2 

9 

= 

8  10 

465 

3 

6 

= 

0  Hi 

278 

8 

8 

^ 

0  6| 

515 

3 

4 

= 

1  Oi 

5,630 

18 

3 

11  4i 

1,818 

5 

6 

^ 

3  8 

Total      £7,449    3    9    =  15    Oi 

Medical  staff,  &c  2,914  11     6  


£10,363  15    3 


The  total  receipts  of  the  branch  fiinds  in  18C3  were  £9,915  3s.  lOd., 
towards  which  the  21,571  workmen  contributed  an  average  of  8s.  l-13d. 
per  man;  while  the  owners  subscribed  the  deficit  of  £118  lis.  5d.,  or 
4-09d.  per  man. 

I  have  thought  it  advisable  thus  to  trace  the  progress  of  this  fiind, 
as  its  operations  can  never  fail  to  interest  and  astonish  us,  so  long  as  they 
continue  so  unparalleled  in  their  extent;  while  they  may,  possibly,  serve 
in  the  fiiture  to  assist  us  in  forming  the  groundwork  of  some  similar 
institution  for  the  relief  and  improvement  of  the  British  miner. 


BOUNDARY-LINE  BETWEEN  THE 

millstone-CtEit  and  mountain-limestone 

OF    THE    NOETH    OF    ENGLAND. 


By  RICHARD  HOWSE. 


At  the  September  Meeting-  of  this  Institute  a  proposal  was  made  by 
ilr.  Sopwith,  as  an  addition  to  his  Paper  on  the  Lead-mining  District  of 
the  North  of  England,  to  separate  the  sandstones  and  shales  lying 
between  the  two  uppermost  calcareous  beds  of  the  Mountain-limestone 
series,  and  locally  known  as  the  Fell-top  and  Little-limestone  from  that 
division  of  the  Carboniferous  rocks,  and  to  place  them  with  the  Millstone- 
grit, 

The  beds  intended  to  be  thus  transposed  are  the  following  (the  whole 
section  of  the  strata  will  be  seen  at  page  187,  Vol.  XIII.)  : — 


FELL-TOP  LIMESTONE 

Fell-top  hazel     

Plate       

Whetstone  sill 

Plate 
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Bill 


Plate 

HiKh  Slate  i 
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IronHtone 

('■oal 

FircBtonc 
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White  toft  < 

Plate 

Oirrllc-bcdi 

Plate 
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LITTLE-LIMESTONE 


or  White  Bill 
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• 
The  aggregate  thickness  of  the  beds  intended  to  be  thus  transposed 

amounts  to  about  340  feet  vertical,  of  shales  and  sandstones,  with  some 

beds  of  impure  limestone  and  ironstone.      As  this  proposal  cannot  be 

adopted  by  those  acquainted  with  the  fossil  contents  of  these  beds  and 

the  general  groups  of  the  Carboniferous-rocks  in   other   parts    of  tliis 

island,  the  members  of  this  Institute  will,  I  hope,  allow  me  to  state  a 

few  considerations  that  seem  to  make  it  desirable  to  retain  tlie  Fell-top- 

limestone  as  the  line  of  division  between  the   Millstone-grit  and   the 

Yoredale  series  of  the  Mountain-limestone. 

It  is  generally  acknowledged  by  persons  at  all  conversant  with  the 
geology  of  the  North  of  England,  that  by  far  too  much  importance  and 
space  is  given  on  our  geological  maps  to  the  Millstone-grit  series.  The 
tendency  of  all  the  careful  observations  of  the  present  day  is  to  contract 
the  limits  formerly  allotted  to  the  Millstone-grit.  One  circumstance 
which  has  tended,  perhaps  to  mislead  observers,  is  the  manner  in  which 
small  isolated  patches  of  Millstone-grit  are  found  capping  the  tops  of 
the  liills  far  to  the  west  of  the  regular  outcrop  of  these  beds,  and  also 
its  being  brought  in  in  unexpected  localities  by  faults  and  anticlinal 
depressions.  That  it  should  now  be  augmented  by  an  addition  of  more 
than  300  vertical  feet  of  strata  is  a  proposition  not  likely  to  be  enter- 
tained by  geologists,  for  the  following  reasons. 

In  South  Wales  and  Derbj-shire,  where  the  lower  Carboniferous-rocks 
put  on  a  more  compact  form,  they  consist  of  three  divisions,  viz.,  the  Coal- 
measures,  Millstone-f'Tit,  and  Mountain-limestone ;  the  two  latter  being 
represented  by  a  single  stratum  each ;  and  in  correlating  the  Carboni- 
ferous-rocks of  this  district,  with  those  of  other  localities  to  the  south, 
it  is  important  to  enquire  what  portion  of  our  series  correspond  to  the 
bed  of  Mountain-limestone  occurring  in  South  Wales.  The  chief  guides 
in  this  correlation  are  the  beds  of  Encrinital-limestone  found  intercalated 
through  the  series,  and  the  fossil  remains  distributed  in  them  and  the 
adjoining  beds.  Now,  it  is  admitted,  that  the  Fell-top-limestone  is 
encrinital,  containing,  or  rather  being  made  up  of  the  innumerable  small 
joints  and  fragments  of  cncrinit«s ;  and  also,  that  many  of  the  shales 
and  sandstones  occurring  in  that  part  of  the  series,  between  the  Little- 
limestone  and  Fell-top,  contain  assemblages  of  marine  fossil  shells 
identical  with  those  found  in  the  lower  part  of  the  Limestone  series.  It 
is  impossible,  therefore,  to  alter  the  present  allocation  of  these  beds 
without  doing  considerable  violence  to  the  acknowledged  principle  of 
zoological  classification.      And  further,  in  placing  these  marine-formed 
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beds  in  tbe  Millstone-g'rit  series,  nmong-  which  traces  of  marine  life 
are  of  rare  occurrence;  a  more  arbitrary  and  a  less  natural  classifica- 
tion is  introduced  and  adopted. 

The  same  argument  will  be  found  to  applj'  even  more  forcibly  if  we 
attempt  to  correlate  the  Carboniferous-limestone  of  Scotland  with  this 
district ;  for  in  Scotland  where  the  limestones  are  feebly  represented,  and 
sandstones  and  shales  abound,  the  upper  portion  of  the  Mountain -lime- 
stone is  determined  by  two  or  three  small  beds  of  limestone  which 
immediately  underlie  the  sandstone  representative  of  our  Millstone-grit ; 
and  these  limestones  are  laid  down  and  coloured  on  the  Geological  Survey 
maps  of  Scotland  as  the  equivalents  of  the  Mountain-limestone  of  the 
South  of  England.  It  is  impossible,  therefore,  for  strati  graphical 
and  paljeontological  reasons  to  entertain  this  proposed  change. 

And  practically  such  a  change  would  be  of  very  little  utility.  The 
strata  of  the  lead-mining  districts  are  so  well  known  to  most  of  the 
intelligent  miners  that  the  most  productive  veins  and  the  treasures  they 
have  contained  are  now  nearly  exhausted,  and  this  even  before  a  correct 
geological  section  has  been  laid  down,  and  certainly  before  a  correct 
map  has  been  constructed  and  coloured  for  their  guidance.  For  do  we 
not  know  that  Alston  Moor,  the  great  centre  of  mining  operations,  and  the 
former  metropolis  and  nursery  of  mining  adventurers  and  enterprise  is 
nearly  worked  out,  and  that  it  is  only  in  contiguous  secluded  districts  to 
which  the  veins  have  been  followed  that  mining  speculations  and  exertions 
can  be  profitably  carried  on.  To  the  North  and  to  the  South  of  the 
Tj'ne  and  Tees  district  the  eagle-eyed  miner  has  been  unable  to  detect 
any  lead-hearing  veins  worthy  the  labour  of  his  hands;  and  the  same  beds 
of  limestone  as  they  stretch  through  Northumberland  and  Yorkshire, 
though  often  tried  have  never  yet  yielded,  and  probably  never  will  j-ield 
up,  treasures  so  abundantly  as  they  have  done  in  the  Alston  Moor  district. 

And  further,  the  plan  adopted  by  the  geological  surveyors  of  putting 
down  the  outcrop  of  all  the  important  strata,  especially  of  the  beds  of 
limestone,  and  also  the  occurrence  of  productive  mineral  veins  wherever 
these  are  known  to  exist,  leaves  nothing  further  to  bo  desired  in  a 
j)racticiil  point  of  view;  and  we  have  seen  that  zoologically  and 
stratigi-aphically  tlio  change  projwscd  would  be  a  change  less  correct 
and  less  |)hiloso])irical. 
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TWO     REPORTS 

OS 

THE    EXPERIMENTS    AT    KEYHAM, 

ON     THE     CSE     OF 

MIXED  HARTLEY  &  WELSH  COALS  IN  MAEIXE  BOILERS. 


FIRST    REPORT. 


TO   THE   STEAM-COAL   COLLIERIES  ASSOCIATION. 

NcKcastle-npon-Tyne,  Idth  Sept.,  18C3. 

Gentlemen, 

We  have  now  the  honour  to  present  our  First  Report  on  the 
Experiments  made  at  Keyham  Factor^'. 

1. — In  accordance  with  your  instructions,  we  went  to  Devonport 
towards  the  end  of  Jul}',  and  placed  ourselves  in  communication  with 
Mr.  Miller,  the  chief  eng-ineer  of  the  Keyham  Factory.  We  consider  it 
fortunate  for  all  the  parties  interested  in  this  question,  that  the  charge 
of  these  experiments  has  been  confided  to  5Ir.  ]\liller,  whose  previous 
ac(|uaint<ance  with  the  subject  so  eminently  qualifies  him  for  such  a  post. 
During'  these  experiments,  we  received  every  attention  from  this  gentle- 
man, and,  in  truth,  from  all  the  officials  of  the  dockyard,  whose  only 
object  appeared  to  be  to  conduct  the  inquiry  in  the  fairest  manner.  We 
would  also  observe,  that  Mr.  Tomlinson,  the  representative  of  the  Welsh 
coalowners,  was  actuated  by  the  same  laudable  spirit. 

I.— DESCRIPTION  OF  BOILEK. 
2. — The  boiler,  according  to  Government  formula,  was  .about  20-horso 
jiower,  two  views  of  which  are  given.     It  was  a  type  of  the  ordinary 
Vol.  XIV.— DEtHMnm,  1804.  <j 
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class  used  on  board  of  Her  Majesty's  steamers,  being-  somewhat  smaller 
than  any  in  actual  service,  but  preserving'  their  general  proportions.  It 
was  8'  10"  high,  7'  8'  long,  and  0'  0"  wide;  it  contained  two  furnaces, 
each  1'  9"  wide,  with  bars  4'  0"  long,  and  a  large  brick  bridge  at  the 
back  end.  The  bars  were  l\"  thick,  of  wrought  iron,  with  J"  spaces, 
10"  below  the  top  of  furnace  in  front,  and  18"  behind.  The  bridge 
was  13*  below,  and  12"  in  front  of  the  bottom  bend  of  back  tube 
plate;  the  combustion  chamber  was  14"  deep,  and  the  whole  width  of 
the  tube  plate,  and  contained  25  cubic  feet  above  the  bridge,  with  a  ratio 
of  lv9  cubic  feet  to  1  square  foot  of  grate.  There  were  128  tubes, 
2*  outside  diameter,  with  :i24  square  feet  of  heating  surface.  The  total 
heating  surface  was  308  square  feet;  the  grate  surface,  14  square 
feet;  the  chimney  was  10'  diameter,  and  about  4.V  0"  high,  with  no  feed 
heater  attached. 

The  following  table  will  show,  at  a  glance,  the  main  points  of  differ- 
ence between  this  boiler  and  the  one  used  at  Elswick,  in  conducting  the 
experiments  at  Newcastle : — 

Klairick  Lstrc.  P^ronport. 

Length  of  bars 3'    8'     4'    C 

Area  of  fire          22'    Bq.  ft.  14'    sq.ft. 

Ran  from  bridge  to  tube  plate            1'  ICf    1'    0* 

Contents  of  flame  chamber  above  bridge      ...  77'    cub.  ft.  25'    cub.  ft. 

Contents  as  above  per  square  foot  of  grate  ...        ^'^      1'79 

Area  through  tubes        C'5   sq.ft.  2"I3 

Area  per  square  foot  of  prate -3     '152 

Area  of  chimney  in  square  feet          ...         ...        4'n      r06 

Area  per  square  foot  of  grate '22    '14 

Heating  surface  of  tubes          C31    sq.ft.  324   sq.ft. 

Heating  surf.ice  per  square  foot  of  gr.itc      ...  29        „  23       „ 

Total  heating  surface 750        „  ,398       „ 

Total  heating  surface  per  sq.  foot  of  grate   ...      34         28'4     „ 

3. — Comparing  these  boilers  together,  it  will  be  seen,  that  while  the 
Government  one  adiieres,  in  its  general  proportions  of  flame  chamber, 
grate,  &c.,  to  Admiralty  formula,  viz.,  •(!(!  sq.  ft.  of  grate  to  1(>  sq.  ft.  of 
tube  per  horse  power,  it  differs  principal!}'  from  the  Elswick  boiler  in 
having  00  per  cent,  less  combustion  chamber,  and  a  very  considerable 
decrease  of  heating  surface  compared  with  grate  surface. 

II.— FEED  ArPARATlTS. 

4. — Tiie  feeding  apparatus  was  extremely  simple,  and  consisted  of 
twu  tanks  placed  one  above  tlii'  other  on  the  top  of  the  boiler;  there  was 
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a  pipe  and  valve  for  passing  the  water  fi-om  the  top  into  the  bottom  tank, 
and  a  valve  for  admitting  the  water  from  the  bottom  tank  into  the 
boiler.  These  valves  were  attached  to  the  same  spindle,  and  so  placed 
that  they  could  not  both  be  open  together.  The  top  tank  had  a  pipe  and 
cock  for  filling  it  with  water,  which  was  worked  by  the  stoker;  also 
a  waste  pipe  running  up  through  the  bottom,  till  within  a  few  inches 
of  the  top,  so  that  the  water  in  the  tank,  when  level  with  this  pipe, 
weighed  exactly  1000  lbs.  There  was  a  float  attached  to  a  catch  and 
balance  weight,  which  opened  the  communication  between  the  top  and 
bottom  tanks,  a  few  minutes  after  the  former  was  filled  ;  and  afterwards 
emptied  the  bottom  tank  into  the  boiler,  when  the  water  was  at  the 
original  level. 

in.— COALS. 

5. — The  Welsh  coals,  with  which  the  experiments  were  made,  con- 
sisted of  four  parcels,  viz.,  Gellia  Cadoxtan  and  Resolven,  from  the 
Swansea  district,  and  Merthyr  Dare  and  Wayne's  Merthyr,  from  Cardiff. 

G. — The  coals  fi-om  this  district  were  called  West  Hartley,  but  they 
had  evidently  been  long  wrought,  were  very  dull,  and  far  from  being  well 
cleaned ;  in  fact,  they  were  by  no  means  a  fair  sample  of  the  steam  coals 
generally  supplied  from  your  collieries. 

7. — The  absolute  calorific  power  of  these  different  coals  was  as 
follows : — 

West  Hartley      13-89 

GcUia  Cadoxtan             H-08 

Resolven              1386 

Merthyr  Dare      14-85 

Wayne's  Merthyr           13-31 

8. — When  you  compare  these  figures  with  the  results  given  in  the 
Third  Report  of  the  Elswick  Experiments,  you  will  find  a  strikin"- 
difference.  The  average  power  of  the  four  Welsii  coals  at  Keyliam,  is 
14-02;  while  that  of  the  hand-picked  Welsh  coal  at  Elswick  was 
14-.30.  llie  case  of  the  Hartley,  however,  is  very  different,  for  tli;it  used 
at  Elswick  had  a  power  of  14-03;  while  the  sample  taken  at  Keyliam, 
which  was  superior  to  the  bulk,  for  the  obvious  reason  that  we  could  not 
apportion  the  impurities,  had  a  power  of  only  i;3-89. 

rv.— STOKING. 
0. — Tlic  stoking  of  tiie  coals  was  made  by  the  usual  Government 
stoker,  (ieorgc  Weekes,  who  was  a  very  intelligent  workiiiuii,  anil  bud 
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liad  many  years'  experience  in  the  use  of  Welsh  coals  on  board  sliiji,  and 
at  Keyhatn  Factory.  On  the  other  hand,  he  had  seldom  used  ?iorth 
Country  coals,  and  yet,  so  easy  is  the  manag'ement  of  these  coals,  he  soon 
was  quite  equal  to  j'our  own  stoker,  who  was  sent  to  Keyham  to  work 
the  Hartley  coals.  The  quantity  of  coals  thrown  on  at  each  stoke,  was 
two  to  three  pood  shovels,  or  about  CO  lbs. 

10. — The  Welsh  coals  were  thrown  equally  over  the  surface  of  the 
grate  bars,  and  never  disturbed.  The  Hartley  coals  were  thrown  in  on 
the  front,  and  afterwards  pushed  forward  towards  the  far  end  of  the 
furnace. 

11. — The  cinders  were  not  used,  which,  we  may  remark,  is  a  greater 
disadvantag'e  in  the  case  of  the  Hartley  than  in  that  of  the  Welsh,  as 
regards  the  prevention  of  smoke. 

v.— MODE  OF  CONDUCTING  THE  EXPERIMENTS. 

I'J. — The  temperature  of  the  water  in  the  boiler  being  ascertained, 
that  of  the  air  and  feed  water  was  then  taken,  and  the  two  latter  were 
again  observed  during  the  day,  and  at  the  close  of  the  experiment.  The 
mean  of  these  observations  was  used  in  making  the  subsequent  calcu- 
lations. 

13. — The  weight  and  time  of  each  charge  of  coals  and  water  were 
recorded,  as  well  as  each  stoke  of  the  right  and  left  fires. 

14. — After  some  preliminary  trials,  the  colour  of  the  smoke  evolved 
was  designated  in  the  record  of  each  experiment,  according  to  the 
following  scale : — 

Very  light  8mokc  was  recorded  as     No.  I 

,.   2 

3 

4 

6 

6 

15. — The  record  was  divided  into  minutes,  so  that  the  character  of 
the  smoke  could  be  traced  throughout  the  entire  duration  of  each  trial. 

16. — The  grates  were  charged  with  wood  and  coals,  and  ignited,  and 
llie  time  occupied  in  raising  steam  was  noted.  The  state  of  the  furnace, 
as  to  fuel,  was  carefidly  examined,  and  left  in  the  same  condition  at  the 
conclusion  of  each  experiment. 

17. — 'Ilie  average  duration  of  cacii  exporiuient  was  about  six  hours; 
anil,  varying  with  the  circumstances,  when  the  11th  or  I'Jth  tank  wa.s 


Light             do. 

do. 

Light  brown  do. 

do. 

Brown            do. 

do. 

IJlack             do. 

do. 

Very  black     do. 

do. 
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run  in,   the   coals  left  were  weighed,  or  a  small  addition  was  made,  in 
order  to  bring  the  fires  to  the  same  state  as  at  starting-. 

18  — In  some  instances,  the  soot  or  small  coal  which  had  collected  in 
the  tubes  and  smoke  chamber,  was  weighed,  to  assist  us  in  forming  an 
opinion  as  to  the  waste  of  heat. 

VI.— HARTLEY  COAL  EXPERIMENTS. 

19. — In  these  trials,  it  was  impossible  to  prevent  the  formation  of 
some  smoke  when  close  doors  were  used,  but  even  ^rith  this  unsuitable 
form  of  fire  door,  the  smoke  evolved  really  bears  a  small  per  centage  on 
the  total  possible  quantity.  The  greatest  number  of  marks  which  could 
be  recorded  against  this  coal  is  1866,  and  the  number  actually  observed, 
when  Hartley  was  burnt,  was  309,  '2li,  215  (see  experiments  Nos.  3,  1, 
and  10),  or  only  13'2  per  cent,  on  the  average. 

20. — AMien  the  perforated  door  was  emploj-ed,  the  number  recorded 
against  Hartley  coal  was  29  (see  experiment  No.  17),  proving  the  great 
value  of  a  larger  supply  of  air. 

21. — In  all  these  experiments,  the  stoker  found  it  impossible  to  keep 
his  back  fire  in  a  good  condition,  where  the  ftiel  burnt  oiF  much  more 
rapidly  tlian  in  the  front.  This  rapid  combustion  of  the  coal  near  the 
fire  bridge,  partly  arose  from  the  powerful  draught  of  the  high  chimney. 

22. — Some  experiments  were  made  to  remedy  this  objection,  which, 
besides  diminishing  the  evaporation  of  the  water,  increased  the  difficulty 
of  preventing  the  formation  of  smoke. 

23. — A  damper  was  introduced  into  the  chimney,  and  the  length  of 
the  bars  was  diminished  bj'  covering  the  far  end  with  two  courses  of  fire 
bricks.  A  reference  to  experiments  JNo.  22  gives  us  the  following 
statement : — 

Lbs.  of  Wftlor  GraponitctI 
per  lb.  of  Coul. 

With  ordinary  bara  aud  draught  8-25 

With  damper  and  short  bars      8'77 

VII.— KKYHAM  AND   ELSWICK  EXPEUIMENTS  WITH   IIAIITLEY  COAL. 

24. — At  Elswick,  the  quantity  of  water  evaporated  was  9'58  lbs.  per 
lb.  of  coal ;  but,  as  the  cinders  were  all  burnt  in  these  experiments,  an 
allowancA  must  be  made  fur  this  circumstance. 

20. — The  calorific  powers  of  the  Hartley  cinders  left  in  the  Keyhani 
exp<;riment8  wa.s  7'08.  If  a  Dr.  and  I'v.  accDiiut  of  the  ]iowcr  of  the 
Hartley  coal  is  made,  the  following  statement  is  obtained  : — 
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Lbs.  of  Wnl^r  which  the  Cojl 
could  pvBpor«tr 


1.358  lbs.  coal  x  13-89  calorific  power  =  18.8G2 

Cr. 

Lbs.  of  water  actually  evaporated  ^  12,078 

49  lbs.  of  cinder  x  7'08  calorific  power  =       34C 

Allow  11  lbs.  of  water  for  draught         =    2,0.37 

=  1.5,0G1 


Loss  of  power         .1.801 
20. — The  above  statement  being  reduced  to  tlie  lbs.  of  water  evapo- 
rated (torn  212°,  by  1  lb.  of  coal,  will  be  as  follows  : — 

II' 16  lbs.  actually  evaporated. 
•25    ..    power  left  in  cinders. 
1'50    .,    allowed  for  draught. 
2-98    ,,    loss. 

13'98  lbs.  calorific  power. 
27. — The  difference  in  the  calorific  power  of  the  two  parcels  of  coal 
being'  0v4,  and  the  disuse  of  the  cinders  at  Keyham,  sufficiently  account 
for  the  difference  in  the  results  in  the  two  series  of  e.xperiinents,  without 
having  recourse  to  the  larger  heating  surface  of  the  flame  cliamber  of 
the  Elswick  boiler. 

VIII.— WELSH  COAL  EXPERIMENTS. 
28. — The  e.xperiments  with  these  coals,  recorded  in  Nos.  1,  2,  5,  and 
fi,  do  not  invite  many  remarks.     The  average  quantity  of  smoke  made 
bv  each  coal  is  stated  below  : — 

Gellia  Cidoxtan      40 

Rcsolvcn       25 

Wayne's  Mcrthyr 43 

Mcrthyr  D.ire          100 

29. — The  rate  of  evaporation  is  much  below  that  of  tlie  Hartley,  tlie 
(piantity  of  water  boiled  off  per  hour,  per  square  foot  of  grate  surface, 
being  as  follows : — 

Cubic  Fnt 

Ocllia  CadoTtan .1.1-5 

ne.wlvcn ;!0-46 

Wayne's  Mcrthyr  K-2 

Merthj-r  Dare        3418 

30. — The  evaporative  power  of  these  coals  was  superior  to  that  of  the 
Hartley,  partly  because  the  samples  of  these  coals  were,  of  their  kind,  of 
a  better  f|imlity  than  the  north  country,  and  partly  on  account  of  the 
inort'  rajiid  combustion  of  the  latter  coal. 


53 

rx.— COMPARISON  OF  EETHAM  AND  ELSWICK  EXPERIMENTS 
WITH  WELSH  COAL. 

31. — It  will  be  observed,  that  the  evaporation  of  both  the  Hartley 
and  Welsh  coals  at  Devonport  was  below  the  Elswick  results,  which  is 
partly  explained  by  the  larger  heating  surface,  per  square  foot  of  grate, 
of  the  latter  boiler.  The  evaporation  of  the  Hartley  fell  at  Devonport 
•52  lbs.  more  than  the  Welsh,  which  was  owing  to  its  very  inferior 
quality,  its  actual  calorific  value,  as  ascertained  by  Wright's  apparatus, 
being  "67  less  than  that  iised  at  Elswick,  while  the  average  sample  of 
Welsh  at  Devonport  was  only  'SS  less  than  that  employed  at  Elswick, 
hence  the  balance  against  Hartley  was  •42  lbs. 

32. — On  comparing  the  results  obtained  in  the  two  boilers,  we  find 
that  at  Elswick,  the  Welsh  (Blaengwaen  Merthvi")  evaporated  1016 
without  the  heater,  and  at  Devonport  an  average  of  four  Welsh  gave  as 
follows  : — 

(  Wayne's  MerthjT      9-55  ) 

^"•^      JMer'thyrDare  9-3G  P'^ 

(  Resolven         9-21  1 

^'"^'^•^MGelliaCadoxtan        9-29  P'"^ 

Or  an  average  of 935  lbs. 

Or  "81  of  a  pound  below  what  was  obtained  at  Elswick. 

At  Elswick,  the  Hartley,  direct  from  colliery,  evaporated  96  lbs. 
without  heater;  at  Devonport,  an  average  of  three  experiments  gave 
8-27,  or  1-33  below  the  Elswick  result. 

The  Hartley  results  were,  therefore,  compared  with  the  Welsh, 
(1-33  -81  =)  -52  less  than  at  Elswick,  with  a  sample  relatively  -42 
weaker. 

X.— EXPERIMENTS  WITH  MIXED  COALS. 

33. — The  various  Welsh  and  Hartley  coals  were  very  rouglih-  mixed, 
in  different  proportions,  and  stoked  in  a  somewhat  similar  manner  to 
that  employed  when  the  north  country  coal  was  used. 

34. — The  rate  of  evaporation  and  the  evaporative  power  were,  gene- 
rally, very  near!}'  a  mean  of  the  two  kinds  of  coal,  according  to  the 
proportions  used. 

3'j. —  TJw  most  cxtruordinartj  fact,  lion-evcr,  elicited  hy  tlicse  experi- 
vurtts,  Teas  the  almogt  HmoheleM  character  of  the  mixture. 

•Vt. — When  equal  quantities  of  Hartley  and  Gellia  Cadoxtan  were 
u.sed,  as  in  .No.  10  experiment,  there  was   practically  no  smohe.     The 
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following  fifpires  ipve  the  number!:  recorded  against  the  separate  coals 
iind  the  raisture  : — 

Hartley Bvcragc    246 

GcUia  Cadoxtan  40 

Mixture  of  the  two     1 

3?. — The  ease  with  which  the  mistnre  is  managed  in  the  furnace,  and 
the  diminished  attention  required  from  the  stoker,  are  also  points  of  great 
practical  importance  in  the  use  of  fuel  on  board  ship,  and  there  cannot 
be  a  doubt,  that  stokers  generally  will  give  a  decided  preference  to  the 
mixture. 

38. — Without  assuming  that  no  other  explanation  can  be  given  of 
this  valuable  fact,  we  incline  to  the  opinion,  that  the  dry  Welsh  coal 
assists  in  keeping  open  the  bituminous  Hartley  coal,  and  thus  facilitates 
the  passage  and  more  perfect  mixture  of  the  air  and  fuel,  upon  which  the 
prevention  of  the  formation  of  smoke,  in  a  gfreat  measure,  depends. 

.30. — This  inexpensive  plan  for  preventing  smoke,  and  combining  the 
advantages  peculiar  to  each  coal,  can  also  be  adopted  everywhere,  without 
incurring  any  expense  in  the  form  of  apparatus,  doors,  or  grates. 

40. — The  mixing  of  the  coals  can  be  very  easily  managed  during  the 
coaling  of  the  vessel ;  the  coal  hulk  can  be  laden  fore  and  aft  with  the 
two  coals,  and  when  the  steamer  comes  alongside  to  receive  her  fuel,  two 
gangs  of  men  can  carry,  the  first  a  sack  of  Hartley,  and  the  second 
another  of  Welsh,  which  are  emptied  alternately  into  the  bunkers.  This 
mixing,  with  a  turn  or  two  of  the  shovel  before  stoking,  is  quite  sufficient 
for  the  purpose. 

XI.— PRACTICE  IN  THE  FRENCH  NAVY. 
41. — We  are  fortunate  in  being  able  to  quote  from  a  letter,  the  state- 
ment of  the  engineer  of  the  "  Prince  Jerome,"  as  to  the  practice  adopted  on 
board  that  steamer,  viz. : — 

For  ordinary  steaming i  XcwcJistlc  coal,  and  f  Cardiff. 

For  high  speed )  ditto,         and  ^    ditto. 

For  greatest  speed         All  Newcastle. 

40. — Wo  also  have  a  letter  from  Admiral  Paris,  of  the  Imperial 
French  Navy,  dated  "  Prcst,  Oth  Sept.,  lS(i3,"  in  which  this  gentleman 
says : — "  When  using  foreign  coals  for  trials  at  measured  miles,  or  else- 
where, we  used  half  Newcastle  and  half  Cardiff,  as  the  best  mixture  for 
our  grates  and  boilers." 
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XII.— WEATHERIXG  OF  COAL. 

43. — After  each  experiment,  the  tubes  and  smoke  chamLer  were 
examined  and  cleaned.  When  Hartley  coal  was  used,  the  deposit  was 
chieflr  soot,  but  with  Welsh  coal  it  consisted  of  minute  particles  of  a 
material  having  the  appearance  of  coal. 

4i. — The  composition  of  these  two  deposits  is  as  follows  : — 


Welsh. 

HARtLEY. 

Carbon        

3G-28 

Carbon        

.     12-7'J 

Hydrogen 

Oil 

Hydrogen 

.       0-85 

Oxide  of  iron,  &c 

1601 

Ashes           

.     43-86 

Copper,  present  in  the  form 

Oxygen  and  loss    ... 

.     12-50 

of  sulphide  and  sulphate 

6-21 

• 

Insoluble  matters 

23-88 

Sulphur,  present  as  sulphide 

and  sulphate      

3-45 

Oxj-gen  and  loss 

13-76 

100-00 


100-00 


45. — It  is  obvious  from  the  analysis,  that  the  deposit  from  the  Welsh 
coals  arises  from  the  sudden  disintegration  of  this  description  of  coal, 
under  the  influence  of  a  high  temperature. 

40 — This  disintegration  is  analogous  to  that  which  takes  place  when 
Welsh  coals  are  stored  in  warm  climates,  and  so  seriously  diminishes  the 
value  of  this  coal  for  distant  stations,  where  stocks  of  coal  must  he  kept. 

47. — The  loss  of  coal,  from  this  cause,  is  well  known  to  naval  officers, 
some  of  whom  have  informed  us,  that  hundreds  of  tons  are  continually 
thrown  overboard  as  perfectly  useless. 

48. — This  circumstance  is  thus  adverted  to  in  a  circular  of  Messrs. 
Nixon,  Taylor,  and  Cory,  who  state,  that  at  the  present  time  a  large  pro- 
portion of  the  mixed  coal,  shipped  at  Cardiff,  is  from  the  "  Six  Feet  Coal 
Seam."  This  coal  they  say  "contains  large  quantities  of  iron  ii3Tit('s 
(sulphuret  of  iron)  completely  imbedded  and  blended  witli  the  coal  in  such 
a  manner  that  it  cannot  be  removed  where  it  is  disseminated,  as  it  forms 
one  of  the  constituents  of  that  portion  of  the  seam  called  coarse  coal,  the 
action  of  which,  on  the  boiler  and  fire  bars,  is  most  destructive :  one  or 
two  pieces  will  destroy  the  bars  on  which  they  are  thrown." 

49. — The  peculiar  and  intimate  manner  in  which  this  sulphuret  of  iron 
is  disseminutctl,  as  Messrs.  .Nixon.  Taylor,  and  Cory  say,  through  tho 
coal,  explains  the  character  of  the  disintegration  of  Welsh  coal. 

Vol.  XIV.— DeCEMBEB,  18C4.  H 
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Sd. — The  iron  ])\'rites  rajiiiUy  absorbs  oxyi^en  from  tbe  air,  increases 
in  volume,  and  tims  reduces  the  coal  to  a  state  of  fine  powder. 

51. — The  sudden  action  of  a  hig^h  heat  on  the  iron  pyrites  is  similar  in 
its  effects,  and  accounts  for  the  showers  of  fine  coal  which  often  descend 
on  the  decks  of  steamers  using  Welsh  coal. 

52. — Another  important  fact  connected  with  the  use  of  the  mixed  coals 
is,  that  tbe  small  coal  above-mentioned  can  all  be  worked  up  by  admixture 
with  Hartley  coal,  without  producing  smoke. 


XIII.— RATING  OF  STOKERS. 

53. — The  value  of  an  engine  of  TOO  horse-power  maybe  taken  at 
£5,000,  and  tbe  consumption  of  fuel  to  keej)  this  machincr}'  at  work  for 
twenty  days  per  month,  and  ten  months  per  annum,  will  be  2400  tons, 
wliicli  may  be  safely  valued  at  £2400,  or  nearly  50  per  cent,  on  the  cost 
of  the  engine. 

54. — The  large  quantity  of  this  valuable  material,  thus  consumed,  and 
the  necessity  of  having  competent  men  as  stokers,  fully  justifies  the  step 
recently  taken  to  rate  them  as  petty  officers,  and  to  give  them  a  higher 
standing  in  the  navy. 

We  have  the  honour  to  remain, 
Gentlemen, 
Your  obedient  Servants, 

THOMAS  RICHARDSON, 
THEO.  WOOD  BUNKING. 
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SECOND   KEroilT. 


Newcastle-on-Tyne,  November,  1863. 

Gentlemen, 

Having  finished  the  Second  Series  of  Experiments  at  Keyham, 
we  have  tlic  honour  to  report  the  results  which  were  obtained. 

1. — We  commenced  these  experiments  on  the  CSth  September  last, 
and  we  avail  ourselves  of  this  opportunity  to  repeat  what  we  stated  in 
our  former  Ileport,  that  Mr.  Miller,  and  all  the  officers  of  the  factory, 
afforded  us  every  facility  to  conduct  them  in  a  manner  calculated  to  elicit 
the  tnitb. 

I.— APPARATUS. 

2. — We  have  already  described  the  boiler  employed  in  these  experi- 
ments, and  having'  obtained  drawings  of  the  feed  apjiaratus  and  fire  doors, 
we  are  in  a  position  to  give  the  details  of  these  parts  of  the  apparatus  at 
greater  length  than  in  our  First  Report. 

3. — The  door  was  of  a  very  simple  constniction,  and  is  shown  m  a 
drawing.  It  will  be  seen  that  the  baffle  ])late  (with  as  many  7-10  holes 
as  practicable)  alone  is  perforated,  and  the  door  intact,  the  air  coming  up 
through  the  bottom  space  between  the  door  and  the  baffle  plate. 

4. — The  water  measured  out  in  the  top  tank  was  weighed,  and  found 
to  contain  exactly  1000  lbs.  at  the  height  of  the  w.iste  water  pipe;  and  it 
will  be  seen,  by  reference  to  the  drawing,  that  by  no  possible  chance 
could  more  or  less  water  be  convej'cd  to  the  boiler  each  time  the  valve 
was  opened,  which  was  done  h\  self-acting  machinery. 

f). — The  mode  of  shortening  the  furnace,  by  the  thickening  of  the 
brick  bridge  by  adding  to  it  in  front,  is  indicated  in  the  drawing.  A 
better  result  would  have  been  ol)tained,  could  a  new  bridge  have  been 
constructed,  and  a  space  left  between  it  and  the  back  of  the  boiler  to 
form  a  combustion  chamber;  but  we  could  not  wait  until  this  alteration 
was  made. 

II.— THE  COALS. 

(i. — Tiie  Welsh  coal  oinployed  was  a  mixture  of  Nixon's  Navigation. 
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Powell's  Dutfei'in,  and  Davis's  Abercwomboy,  in  equal  quantities,  sent 
direct  by  the  coalowners  from  Cardiff  to  Keybam. 

7. — The  Hartley  coals  consisted  of  two  parcels  of  Davidson's  West 
Hartley,  sent  by  the  northern  coalowners,  and  a  cargo  of  Hasting-s' 
Hartley,  supplied  by  the  Government  contractor. 

8. — The  absolute  calorific  power  of  these  different  parcels  of  coals  was 
as  follows : — 

Davidson's  Hartley,  No.  1  II'IO 

Do.  No.  2  1405 

Hastings'  Hartley 14-lG 

Welsh  Mixture        1419 

UL— MODE  OF  CONDUCTING  THE  EXPEEI3IENTS. 

9. — The  plan  pursued  in  this  series  of  experiments  did  not  differ  from 
that  we  explained  in  the  First  Report,  and  it  will  be  noticed  in  the 
abstract,  that  the  quantity  of  coal  thrown  on  the  grates  at  each  stoke  was 
nearly  20  lbs. — a  fact  to  which  we  wish  to  call  attention,  as  it  has  been 
said  that  the  prevention  of  smoke  was  due  to  the  moderate  character  of 
the  stoking.  In  many  instances,  when  using  Hartley  coal,  the  fiirnace 
was  filled  with  fiiel  up  to  the  arch. 

IV.— SMOKE. 

10. — The  character  and  quantity  of  smoke  produced  was  recorded 
each  minute,  as  on  the  previous  occasion;  but  in  order  to  convey  a  better 
idea  of  what  is  meant  by  the  figures  1  to  6,  we  now  give  a  shaded 
diagram,  with  the  corresponding  figures,  representing  each  kind  of  smoke. 

11. — In  this  series,  the  quantity  of  smoke  recorded  is  generally  greater 
than  with  previous  experiments,  but  this  arose  entirely  from  the  character 
of  the  weather.  During  the  previous  experiments,  the  weather  was  very 
fine — a  clear  blue  sky,  with  scarcely  a  cloud  during  the  whole  day.  On 
the  present  occasion,  we  rarelj'  had  a  fair  day ;  the  air  was  generally 
loaded  with  moisture,  with  dense  masses  of  clouds.  In  estimating  the 
character  of  the  smoke,  its  intensity  was  thus  apparently  increased  by 
the  white  background  of  clouds  and  the  foggy  state  of  the  atnios]ihere. 

12. — The  practically  smokeless  character  of  the  mixture  of  Welsh  and 
Hartley  coal,  and  of  Hartley  coal  itself,  when  burnt  with  perforated 
doors,  even  under  such  unfavourable  circumstances,  is  shown  by  the 
following  table,  which  contains  the  a\'erage  number  of  smoke  marks  per 
hour  recorded  against  the  coals  under  different  conditions  : — 
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Ca>i-  Smoke  marlu  wiUi 

CloM  Doon.     PtrlonUi  DcMn, 

Hartley         486    77 

Welsh  4-3     0-3 

Half  Hartley  and  half  Welah        So     26 

In  recording  the  smoke,  tlie  dark  puffs  evolved  at  each  stoke  with  the 
Welsh  were  not  noticed,  as  they  did  not  continue  throughout  the  first 
minute  after  stoking'. 

v.— HARTLEV  COAL  EXPERIMENTS. 

13. — In  all  the  experiments  with  these  coals,  we  found  on  this,  as  on 
the  previous  occasion,  that  it  was  impossible  to  maintain  a  good  back  fire 
with  the  long  grate  bars,  and  as  the  results  obtained  under  these  circum- 
stances do  not  really  illustrate  the  power  and  speed  of  these  coals,  we 
will  not  discuss  the  experiments  made  with  the  long  bars. 

14. — The  bars  were  afterwards  shortened  one  foot,  by  building  a  brick 
wall  from  the  bottom  of  the  ash  pit  up  to  the  level  of  the  old  fire  bridge. 

15. — When  this  modification  was  tried  on  the  previous  occasion,  the 
wall  was  formed  of  loose  bricks  built  upon  the  grate  bars,  which,  of 
course,  admitted  a  considerable  quantity  of  air,  but  in  this  instance  the 
bricks  were  laid  in  mortar,  so  that  no  air  was  admitted  at  the  back  of 
the  fire.  This  difference,  trifling  as  it  may  appear,  fully  accounts  for  the 
great  improvement  which  was  noticed  in  all  the  subsequent  experiments. 

IC. — The  following  table  illustrates  the  effect  of  shortening  the  bars, 
when  burning  Hartley  coal  with  perforated  doors : — 

LonfE  ran.  short  B»n. 

If  .»i      r^  I  L^ll.  of  Watpr  Cnhic  f*et  of  LTia.  of  Water  Cal'ic  fert  of 

Hartley  l.oai.  erap. 'rated  Wairr  evaporated  evaporated  Water  erap.'rmkd 

per  III.  of  Coal,  per  lioiir.  per  lb.  if  CoaL  per  boor. 

Davidson     854      33o       lOTl       430 

Hastings      8  66      344       1013      44-6 

17. — The  effect  of  thus  shortening  the  bars,  was  therefore,  not  merely 
to  develope  the  power  of  the  coal,  but  to  increase  the  work  of  the  boiler, 
while  the  grate  bars  were  not  injured  in  the  least  degree. 

18. — If  we  compare  the  above  results  with  the  two  best  experiments 
made  at  Elswick,  for  speed  and  power,  under  the  inspection  of  Messrs. 
Miller  and  Tajilin,  it  will  be  found  that  tho  Keyham  results  are  su])crior, 
taking  these  two  elements  into- account. 

Lh«  ofWa'ar  Cnbic  feel  fl#  Wat«v 

•Tapor*teil  eiap.>ialeil  per 

per  lf>.  of  C<-al.  aqaara  lout  o(  iitmU. 

Elswick — Water  passing  through  the  heater      ...     10-99        3-6 

Elswick— Without  heater 903        48 

Kcvhom  «0"1         4-1 
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19. — The  idea  that  the  Elswick  boiler  was  specially  built  to  prove  the 
value  of  Hartley  coal,  although  sanctioned  by  the  observation  of  even 
such  a  gentleman  as  Mr.  Taplin,*  is,  therefore,  at  once  proved  to  be 
totally  -n-ithout  the  least  foundation.  These  Kejham  experiments  demon- 
strate that  the  Hartley  coal  is  truly  such  as  its  most  ardent  supporters 
have  always  asserted. 

VI.— WELSH  COAL  EXPEKIMENTS. 
20. — The  experiments  made  with  this  coal  under  the  ordinary  condi- 
tions, with  long  bars  and   half-inch   spaces,  furnished   the   following 
results : — 

Lbs.  of  water  evaporated  per  lb.  of  coal  9'81 

Cubic  feet  of  water  evaporated  per  square  foot  of  grate        ...     2-40 

21. — TMien  the  fires  were  urged  to  the  utmost  extent,  under  the 
direction  of  Mr.  Tomlinson,  the  results  were  as  follow  :  — 

Lbs.  of  water  evaporated  per  lb.  of  coal  100 

Cubic  feet  of  water  evaporated  per  square  foot  of  grate        ...     2-82 

22. — In  the  latter  case,  however,  it  was  found  that  the  grate  bars  had 
been  burnt  away  to  a  far  greater  extent,  in  two  experiments,  than  during 
all  the  previous  trials.  The  waste  actually  amounted  to  one-eighth  of 
an  inch ;  or,  in  other  words,  hard  firing  with  28  cwts.  of  these  coals  had 
consumed  11  per  cent,  of  the  grate  bars. 

23. — When  the  same  coal  was  tried  with  short  bars,  the  improvement 
was  striking,  but  not  to  the  same  extent  as  with  the  Hartley  coal,  while 
the  grate  bars  were  not  injured. 

The  difference  in  the  three  sets  of  experiments  is  shown  in  the 
following  table : — 

Lbs.  of  Water  Cubic  fee' of  Wotcr 

evaporated  evaporated  per 

per  lb  of  Coal.  squjiru  fuut  of  grate. 

Long  bars,  ordinarj' Stoking  9-81        2'10 

Long  bars,  hard  firing  1000        2-82 

Short  bars,  ordinary  stoking  Krl+        3'C7 

•  In  comparing  the  drawings  of  the  two  boilers,  there  is  a  striking  dissirnilarily 
in  design.  That  at  Newcaiille  was  obviouiily  ma^c  specially  fur  cxpc  riniontal  trials 
of  a  peculiar  coal.  It»  proportions  favour,  in  a  remarkable  manner,  the  combustion 
of  hiituminons  coal.  Still  I  believe  it  to  be  undeniable,  that  the  largo  amoiuil  of 
Rucccsj<  at  Ncwcantle,  resulting  from  the  practical  experiments  on  Newcastle  co.al, 
is  greatly  attributable  to  the  spacious  heat  chamber  above  referred  to,  judging 
from  the  above  proccedingn,  as  reported  herein  on  the  other  nidc,  taking  intoconsi- 
ilcration  the  advanlagCH  the  new  experimental  builer  at  NewcaHtle  had  over  its 
com|H;tit<ir  at  Cardiff,  differing  in  form  and  ilimcni'ionH  from  those  in  ordinary  use 
in  Her  Majesty's  service,  and  this  (apparently)  designedly  done  to  accomplish  ono 
object,  namely,  a  succcrsfiii  'vimiiciition. 
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24. — Tlie  advantages,  therefore,  of  using  short  bars  are  not  confined 
to  Hartley  coal,  while  the  benefit  to  the  service  is  even  {greater,  when 
the  limited  space  in  the  stoke  hole  and  the  increased  power  of  the  boiler 
are  considered. 

VII.— EXPERIMENTS  WITH  MIXED  COALS. 

i?5. — The  remarks  in  our  former  Report,  on  the  use  of  mixed  Hartley 
and  Welsh  coal,  are  quite  as  ap])licable  to  the  experiments  just  concluded 

ITiiving  regard  to  the  weather,  the  absence  of  smoke  was  as  marked 
a  characteristic  as  before,  and  fully  justifies  the  languag-e  of  Mr.  Tomlin- 
son,  that  this  mixture  was  practically  a  "smokeless  fiiel." 

2G. — If  we  take  an  average  of  the  smoke  marks  during  the  experi- 
ments with  each  kind  of  coals  and  the  mixture  of  half  Hartley  and  half 
Welsh,  we  get  the  following  figures  : — 

Close  Doon.     PerfonUed  I>o«n. 

Welsh 26     2 

Hartley  2:)8     42 

Mixture  23     12 

27. — A  similar  result  was  obtained  when  short  g^ate  bars  were 
emploj-ed. 

Smoke  Marki. 

Welsh  12 

Hartley         2+ 

Mixture         12 

As  we  have  already  remarked  that  the  puffs  of  smoke,  at  eacii  stoke  with 
the  Welsh  coals,  are  not  recorded,  but  when  the  Welsh  is  mixed  with 
Hartley  coals,  there  are  no  puffs  to  record. 

28. — The  facility  of  stoking  the  mixed  coals  was  oven  more  marked 
in  the  present  experiments ;  so  much  so,  indeed,  that  Weekes,  the  stoker, 
often  expressed  his  preference  for  the  mixture,  saying  he  could  work  his 
fires  as  he  liked,  and  that  it  made  no  ditference  how  he  threw  his  coals 
on  the  grates. 

29. — The  s]>eed  and  power  of  the  mixed  coals  arc  shown  in  the 
following  table : — 

Lonft  nim.  Short  P'^ 

-,,  , *«„,.  LM.of  Walrr     CiiM"?  fo.'l  of  W«trr        t.b*.  of  Wllt«r     I  .t.-r 

Klltsra  of  CoaU.  rT.i|>.>nilril  i>T  ipotKU  a  prt  rfapomlM 

r«r  n>  i>fCo«l.     R<|.  fotitof  (.imie-        iKr  tb.  of  Co«L     ^i  <[■'. 

Halt  Hartley  and  half  Welsh, 

close  floors 045     242       9-93     .V45 

n.ilf  Hartley  atul  halt  Welsh. 

jicrforated  floors      9  .■>."     2-73      I0-4r>     370 

The  tiiixed   fuel,   wht-n  used  with  slu)rt  i)ars  ant!  perforated  dfwr.<i,  is, 
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therefore,  superior  to  the  Welsh  coals,  however  used,  under  the  most 
favourable  conditions. 

Vni.— EXPERIMENT  WITH  SMALL  COAL. 

30. — In  order  to  test  the  power  of  Hartley  coals  to  the  utmost,  the 
following-  experiment  was  made.  The  Welsh  coals  were  screened  throug-h 
a  fine  sieve,  so  that  nothing-  but  the  very  smallest  coal  passed  through, 
yielding  a  mass  of  what  is  termed  dtist  on  board  ship,  and  which  is 
always  thrown  overboard  as  perfectl}-  useless.  This  jiowder  was  too 
small  to  burn  alone  on  the  grates,  and  was  mixed  with  its  own  weight 
of  ordinary-  Hartley  coal.     The  results  were  as  follow : — 

Mistnrc.        Welsh  Bound. 

Lbs.  of  water  evaporated  per  lb.  of  coal  9-93    ...     10-14 

Cubic  feet  of  water  evaporated  per  square  foot  of  grate    3-45     ...      3-67 
Smoke  marks  10         ...     12 

The  experiment  was  made  with  close  doors  and  short  bars,  and,  as  the 
result  shows,  the  mixture  was  little  inferior  to  large  Welsh  coals. 

IX.— STOWAGE  OF  COALS. 

31. — The  trials  made  at  Keyham  having-  proved  the  value  of  mixing 
Hartley  and  Welsh  coals,  we  made  some  experiments  on  the  stowage  of 
mixtures  of  these  coals. 

32. — A  large  box  was  prepared,  and  filled  with  the  coals  and  mixtures, 
which  were  cai-efully  weighed,  and  we  found  that  the  same  space  con- 
tained of, 


1.  WeUh  coal,  round 

... 

Cvrla.  qrt.  lbs. 

...     5    0    0 

Total  Weight. 
Cwts.  qn.  iba. 

SaTiDgin 

2.  Hartley  coal,  ditto 

3.  Hartley  round    ... 

...     2    3    0 

Welsh  broken  for  i 

iiec    ... 

...230. 

..520.. 

.     10  p.  c. 

4.  Hartley  round    ... 

...     2     3  21 

WelBh  beans 

...     2     3  21     . 

..     5    3  14     .. 

.     17  p.  c. 

6.  Hartley  round    ... 

...     3     1     0 

WcUb  dust 

...     3     10. 

..     C    2    0     .. 

.     30  p.  c. 

33. — It  is  well  known  that  the  Welsh  coal,  when  kept  in  store, 
undergoes  a  rapid  disintegration,  and  produces  a  large  quantity  of  beans 
and  small,  and  our  experiments  having  proved  that  the  mixture  of  these 
different  kinds  of  Welsh  coal  with  Hartley,  yields  a  fuel  of  great  power 
and  spcpd,  the  mixture  acquires  additional  value  from  the  circumstance 
that  it  occupies  less  bulk  than  cither  of  the  coals. 

Vol.  XIV.— Decembeb,  18C4.  i 
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X.— DURABILITY  OF  HARTLEY  COAL. 
34. — This  invalual)le  property  of  a  stpam  coal  has  been  proved  inci- 
dentally, in  this  and  the  former  series  of  experiments,  in  the  case  of  the 
Hartley  coal. 

35. — The  first  series  of  experiments  wore  made  upon  a  Hartley  coal 
from  a  colliery  adjoining  the  Hastings  Hartley,  and  which  we  have  good 
reasons  for  believing  was  actually  four  years  old 

36. — This  coal,  after  being  so  long  exposed  to  the  weather,  when 
examined  for  its  calorific  power  and  tried  at  Keyham,  gave  the  following 
results  : — 

Calorific  power  12r>9  at  100° 

Evaporative  ditto        .<(31 

37. — The  Hastings  Hartley,  from  the  adjoining  colliery  and  fresli 
worked,  furnished  the  following  results  : — 

Colorific  power  12-83  at  100° 

Evapor.itive  ditto        86()      ., 

38. — The  difference  between  the  calorific  and  evaporative  power  in 
the  two  coals  was,  therefore — 

West  Hartley  Main         4-28 

Hastings  H.irtley  417 

or,  in  other  words,  the  long  exposure  and  hardship  to  which  the  former 
had  been  subjected,  had  not  injured  its  power  as  a  steam  coal. 

39. — This  fact,  thus  incidentally  eliciteti,  strikingly  illustrates  the 
durability  of  the  Hartley  coal,  and  proves  its  vast  superiority  over  the 
Welsh  for  use  in  distant  stations. 

XI.— RESULTS  OF  THE  EXPERIMENTS. 

40  — These  experiments  demonstrate  the  superiority  of  the  Hartley 
coal  in  all  the  points  which  distinguish  a  steam  fuel — in  power,  speed, 
action  on  the  grate  bars,  and  durability. 

41. — It  is  also  remarkable  in  rendering  the  useless  small  Welsh  coal 
practically  available  on  board  ship. 

42. — Lastl}',  it  produces,  when  mixed  with  Welsh  coal,  large  and 
small,  a  smokeless  fuel,  and  more  easily  managed  by  the  stoker  than 
eitlier  coal  separately  used  in  the  furnace. 

43. — Taking  tlie  best  experiments  with  each  coal,  the  Hartley  is 
superior  to  the  Welsh  in 

Power  S|  per  cent. 

Speed  l.ij 
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while,  as  regards  speed,  the  hest  experiment  made  with  "Welsh  coal  was 
at  the  expense  of  the  grate  bars. 

44. — The  mixture  of  Welsh  and  Hartley  was  equal  in  speed  with  the 
Welsh  when  urged  as  before,  but  3  per  cent,  superior  in  power  to  the 
Welsh. 

We  have  the  honour  to  remain, 

Gentlemen, 

Your  obedient  Servants,  '  ■ 

THOMAS  RICHARDSON, 

THEO.  WOOD  BUNMNG. 


Date  of  Experiment 


Sept.  28.  Sept.  29.  Sept.  30.    Oct.  1.      Oct.  2.      Oct.  3.      Oct.  6.      Oct.  6.     Oct.  7.      Oct.  8.      Oct.  9.     Oct.  10.    Oct.  12.    Oct.  13.    Oct.  14.   Oct  li 


No.  of  Experiment  ... 


Description  of  coal  used j 

Description  of  doors  used 

Temperature  of  water  in  boiler  before  fires  are  lighted 

Temperature  of  water  passing  into  boiler  

Temperature  of  the  air       

Time  taken  in  getting  up  steam 

Coal  used  in  getting  up  steam      

Duration  of  experiment     

Tanlfs  evaporated 

Weight  of  water  evaporated 

Coal  used  to  evaporate  above 

Pounds  of  water  at  100°  to  one  pound  of  coal 

Pounds  of  water  evaporated  per  hour     

Cubic  feet  of  water  evaporated  per  hour  

Pounds  of  water  evaporated  per  square  foot  of  grate  ... 
Cubic  feet  of  water  evaporated  per  square  foot  of  grate 

Smoke  marks  during  experiment  

Number  of  times  right  furnace  was  stoked 
Number  of  times  left  furnace  was  stoked 

Pounds  of  coal  added  per  each  stoking 

Clinker  

Ashes  

Total  clinker  and  ashes      

Soot 


W. 

C 

62° 
G2° 
61° 
45 
2.0.0 
G-22 
13 
13,000 
12.1  .0 
9-81 
2123 
34-3 
152 
2-4 
35 
37 
35 
19 
26 
35 
61 

5 


D.H. 

C 

67° 

62° 

69° 

41 
2.0.0 

5-51 

11 

11,000 

12.0.14 

8-4 
1953 

31-2 

138 
2-18 
190 

38 

37 

18 

14 

45 

69 
la 


H.H. 

C 

76° 

60° 

60° 

29 

2.0.0 

6-31 

12 

12,000 

12.3.14 

8-63 

2246 

36-3 

160 

2-6 

244 

42 

41 

17 

12 

42 

54 

1 


2  D.H. 
IW. 

C 

76° 

61° 

66° 

32 
2.0.0 

6-2  ■ 

12 

12,000 

12  .1  .0 

9-06 
2065 
33-2 
147-6 

2-4 
120 

40 

38 

17 

21 

37 

58 
2 


J  D.H. 
i  W. 

C 

72° 

60° 

62° 

30 
2.0.0 

6-41 

12 

12,000 

11.3.11 

9-38 
2196 

35-3 

156 

2-49 

24 

40 

39 

17 

20 

37 

67 


1  D.H. 

2  W. 

C 

71° 

61° 

69° 

35 

2  .  0..  0 

6-55 

12 

12,000 

11.3.3 

9-42 

2109 

33-2 

160 

2-4 

16 

37 

35 

18 

25 

37 

62 

3 


2  H.H. 
1  W. 

C 

63° 

59° 

56° 

32 

2.0.0 

60 

12 

12,000 

12.1.0 

9-08 

2076 

33'2 

1476 

2-4 

93 

45 

44 

15 

22 

46 

62 

U 


iH.H. 
i  W. 


59° 

62° 

27 
2.0.0 

6-3 

12 

12,000 

12  .  0  .  0 

9-3 
2059 

33-2 

146 

24 

19 

46 

44 

15 

20 

41 

61 


1  H.H. 

2  W. 

C 

74° 
59° 
54° 
30 
2.0.0 
5-46 
12 
12,000 
11.2.13 
9-58 
2165 
34-8 
153 
2-49 
16 
37 
37 
17 
23 
34 
67 

3 


10 


W. 

P 

68° 

60° 

58° 

38 
2.0.0 

6-21 

12 

12,000 

11.2.0 

9-67 
1897 

30-1 

135 

2-18 
1 

36 

38 

17 

32 

32 

64 


H.H. 

P 

69° 
61° 
55° 
30 
2.0.0 
619 
12 
12,000 
12  .  3  .  7 
8-52 
1978 
31-2 
141 
2-18 
41 
64 
65 
13 
19 
36 
65 

U 


2  H.H. 
1  W. 

P 

76° 

61° 

58° 

23 
2.0.0 

5-29 

12 

12,000 

12  .0.0 

9-26 
2271 

36-4 

162 

2-6 

13 

38 

37 

18 

24 

35 


13 


IH.H. 
JW. 

P 

62° 

61° 

57° 

27 
2.0.0 

5-43 

12 

12,000 

12  .  0  .  0 

9-26 
2184 

36-3 

156 

2-49 

18 

38 

37 

18 

22 

42 

64 


1  H.H. 

2  W. 

P 

74° 
61° 
58° 

25 

2.0.0 

6-10 

12 
12,000 
11 .  3  .  0 
9-45 
2021 
32-5 
144 
2-2 

4 
36 
35 
IS 
31 
34 
65 

2i 


13 


P 

71° 

61° 

64° 

28 
2.0.0 

6-53 

12 

12,000 

11 . 1  .  9|!1 

9-79 
2121 

34 

150 

2-4 


ill 

2.1. 


11  0 


2 

42 

33 

« 

33 

U 

19 

15 

25 

IS 

41 

S 

66 

57 

4 

1 

J^(0(0C)TblDT3<rO-  TO  ISTTJIMIBEI?. 


TABLE  I. 


Oct,  IG. 

Oct.  17. 

Oct.  19. 

Oct.  20. 

Oct.  21. 

Oct.  22. 

Oct.  23. 

Oct.  24. 

Oct.  26. 

0  ct.  27. 

Oct.  28. 
27 

Oct.  30. 

Oct.  31. 

Nov.  2. 
30 

Nov.  3. 

Nov.  4. 

Nov.  4. 

Nov.  5. 

Nov.  5. 

Nov.  9. 

Nov.  18. 

Norr  19. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

28 

29 

31 

32 

33 

34 

35 

36 

37 

38 

D.H. 

2D.H. 
IW. 

JD.H. 
4W. 

ID.H. 
2  W. 

D.H.  2 

D.H.  2 

2  D.H.  2 
1  W. 

i  D.H.  2 
JW. 

1  D.H.  2 

2  W. 

W. 

W. 

J  D.  2 
JW. 

D.  2 

JH.H. 
i  W.D. 

JH.D. 
JW. 

J  D.H.  2 
JW. 

D.2 

J  D.2 
J  W.D. 

H.H. 

D.H.1&2 

iH.H. 
J  W.B. 

W. 

P 

70" 

P 

72° 

P 

63° 

P 

68° 

C 

07° 

0 

70° 

0 

71° 

0 
71° 

C 

61° 

C 

69° 

C 

}  space 
67° 

P 

i  space 

59° 

P 

1  space 
68° 

iPjC 

J  space 

50° 

0 

S  space 

54° 

P 

J  space 

68° 

P 

J  space 
68° 

C 

J  space 
62° 

P 

J  space 

62° 

P 

J  space 
65° 

C 

Jspace 

76° 

C 

Jspace 

91° 

61° 

60° 

68° 

60° 

60° 

60° 

60° 

61° 

68° 

58° 

58° 

67° 

65° 

68° 

54° 

67° 

56° 

55° 

58° 

56° 

57° 

56° 

57° 

68° 

57° 

61° 

69° 

60° 

60° 

58° 

54° 

52° 

67° 

50° 

52° 

48° 

53° 

58° 

58° 

58° 

56° 

45° 

67° 

55° 

27 

25 

33 

26 

31 

34 

32 

32 

35 

35 

45 

•  • 

.. 

•  • 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

,. 

2.0.0 

2.0.0 

2.2.0 

2.2.0 

3.0.0 

2.0.0 

2.0.0 

2.0.0 

2.0.0 

2.2.0 

2.2.0 

.. 

.. 

•• 

•• 

.. 

•  • 

2.2.0 

.. 

.. 

6-0 

6-27 

6o 

5-6 

513 

5-2 

6-51 

5-41 

5-27 

4-57 

5-5 

6-0 

4-17 

4-35 

4-43 

3-49 

3-50 

4-10 

3-23 

3-31 

4-5 

3-o5 

12 

12 

12 

12 

12 

11 

12 

12 

12 

12 

12 

12 

11 

9 

11 

9 

9 

9 

9 

9 

9 

9 

12,000 

12,000 

12,000 

12,000 

12,000 

11,000 

12,000 

12,000 

12,000 

12,000 

12,000 

12,000 

11,000 

9,000 

11,000 

9,000 

9,000 

9,000 

9,000 

9,000 

9,000 

9,000 

13  .  0  .  0 

11.3.8 

U.2.0 

11.2.0 

14,0.0 

12.1.14 

12.1.0 

11  .2.0 

11.2.14 

11.0.14 

11.0.14 

11.2.0 

12  . 1  .  0 

9.1.8 

10  .  8  .  0 

8.0.0 

8.1.21 

8.1.21 

8.1.0 

7.3.8 

8.3.0 

8.1.0 

8-54 

9-4 

9-69 

9-S7 

8- 

8-25 

9-08 

9-67 

9-59 

10 

10 

9-7 

8-36 

8-96 

9-53 

10-45 

9-93 

9-93 

10-13 

10-71 

9-5 

10-14 

2080 

2290 

2454 

2446 

2395 

2274 

2133 

2196 

2290 

2521 

2454 

2496 

2676 

2040 

2426 

2454 

2448 

2250 

2766 

2667 

2293 

2394 

33-5 

36-9 

39-5 

39-3 

38-5 

36-6 

34 

35-3 

36-9 

40-6 

39-5 

40-2 

431 

32-9 

39-1 

39-5 

39-4 

36-3 

44-6 

43 

36-9 

38-6 

US 

163 

175-3 

174 

170 

162 

151 

156 

163 

180 

175-3 

178-3 

191 

146 

173 

233 

233 

214 

263 

254 

218 

228 

2-4 

2-6 

2-82 

2-8 

2-7 

2-6 

2'4 

2'49 

2-6 

2-9 

2-82 

2-87 

3-1 

2-3 

2-8 

3-7 

3-7 

3-45 

4-25 

4-1 

3-5 

3-7 

21 

4 

11 

17 

434 

170 

84 

27 

23 

29 

14 

9 

68 

15 

9 

13 

40 

10 

22 

12 

11 

12 

52 

31 

34 

28 

36 

42 

41 

37 

34 

30 

28 

30 

28 

28 

31 

22 

27 

29 

23 

23 

24 

26 

50 

32 

32 

27 

33 

42 

40 

36 

34 

39 

28 

27 

28 

27 

30 

21 

27 

29 

22 

22 

24 

25 

U 

21 

19 

23 

23 

17 

17 

18 

19 

21 

24 

23 

26 

19 

20 

21 

17-5 

16-3 

20-5 

20 

20-4 

18 

10 

18 

16 

20 

12 

11 

15 

18 

21 

20 

22 

16 

10 

26 

14 

8 

14 

12 

18 

15 

39 

12 

44 

43 

42 

42 

42 

39 

46 

42 

46 

38  • 

44 

49 

84 

90 

76 

65 

21 

74 

14 

35 

50 

60 

54 

61 

58 

62 

64 

60 

61 

60 

67 

58 

66 

65 

94 

116 

90 

73 

35 

86 

32 

50 

89 

72 

1 

U 

2i 

3 

2| 

15 

2 

2 

3 

5 

7 

4 

3 

14 

3 

3 

IS 

11 

15 

2 

6 

Short  bars  during  the  whole  of  these  Experiments.             | 

ex::pei?>izs4:eitts 


J^I?.R/.A.ITC3-E1D 


No.  of  experiment           

30 

32 

38 

86 

20 

27 

33 

84 

1 

15 

28 

19 

10 

20 

24 

25 
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NORTH     OF    ENGLAND    INSTITUTE 

OP 

MINIi^G   ENGINEERS. 


GENERAL   MEETING,  SATURDAY,  FEB.  4,  1SC5,  IX  THE   ROOMS   OF 
THE  INSTITUTE,  WESTGATE  STREET,  NEWCASTLE-UPON-TYNE. 


NICHOLAS  WOOD,  Esq.,  Presidext  of  the  Institute,  in  the  Chaib. 


The  Secretary  having  read  the  minutes  of  the  Council,  the  following- 
gentlemen  were  elected  members  of  the  Institute,  viz. : — Mr.  Robert 
Mitchison,  jun.,  Kibblesworth  Colliery,  Gateshead ;  Mr.  James  Varley, 
Waterloo  Foundry,  St.  Helen's,  Lancashire ;  Mr.  Frank  Wardell,  Hetton 
Colliery,  Fence  Houses ;  and  Mr.  John  G.  Weeks,  Ryton.  Mr.  Georg-e 
Ridley,  of  Cowpen  Colliery,  Blyth,  was  elected  a  graduate. 

The  President  said,  he  supposed  they  were  all  agreed  as  to  the 
propriety  of  holding  a  meeting  of  the  Institute  in  some  other  locality 
than  Newcastle.  Two  invitations  had  been  received — one  from  South 
Wales,  and  the  other  from  Manchester.  Both  parties  seemed  desirous 
that  a  meeting  of  the  Institute  should  be  held  at  their  respective 
localities.  He  was  happy  to  find  that  the  Institute  had  acquired  a 
standing  in  the  profession,  and  that  an  opinion  was  entertained  in  both 
those  districts  that  a  meeting  would  be  of  some  utility.  He  hoped  such 
would  be  found  to  be  the  case.  There  could  be  no  doubt  that  South 
Wales  was  a  very  proper  locality  for  holding  sucii  a  meeting.  It  was 
varied  in  its  character,  and  extremely  interesting  in  locality;  probably  it 
wa.s  a  newer  locality  in  mining  operations  generally  than  Manchester. 
South  Wales  was  later  in  the  field  of  improvements  tiian  Jlanchcster. 
Therefore,  if  the  Institute  was  of  any  use  in  disseminating  information, 
it  migiit  be  considered  that  South  Wales  was  the  right  jilace  to  go  to. 
But  the  same  might  be  said,  in  a  great  measure,  witli  regard  to  .Man- 
chester. The  mines  tliere  were  very  deep,  and  they  would  probably 
Vol.  XIV.— KEBBUABy,  18C3.  k 
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see  a  greater  quantity  of  machinery  there,  and  some  of  them  wonhl, 
no  doubt,  receive  instruction  by  the  study  of  such  works.  Tliere  were 
also  some  other  matters  wliich  lie  thonsrht  would  sliow  that  Manchester 
would  be  a  proper  place  for  the  meeting'.  They  would  get  more 
accommodation  at  Manchester  than  they  could  have  in  South  Wales. 
There  were  several  scientific  societies  there,  with  rooms  very  well 
adapted  for  their  meeting;  and  there  was  another  matter  in  favour  of 
Manchester  that  could  scarcely  be  overlooked.  They  had  been  verj- 
much  pressed  by  Mr.  Dickinson,  who  was  a  member  of  some  of  those 
societies  to  which  he  had  referred.  Mr.  Dickinson  had  been  associated 
with  a  gentleman,  a  resident  in  this  locality,  Mr.  Atkinson,  with  whom 
he  had  been  employed  by  the  fjovernment  to  investigate  the  system 
of  ventilation  practised  on  the  Continent,  and  they  had,  in  furtherance 
of  that  object,  visited  a  great  many  of  the  mining  districts  in  Belgium 
and  other  localities  in  France  and  on  the  Continent.  They  had,  he 
believed,  been  particularly  investigating  the  mode  of  ventilating  by 
machinery  in  contrast  with  the  furnace  ventilation  of  our  countrj', 
which  inquiry  they  had  pursued  to  a  verj-  considerable  extent,  and  he 
believed  they  had  got  a  great  deal  of  valuable  information.  If  the 
meeting  was  held  in  Manchester,  he  hoped  those  gentlemen  would 
avail  themselves  of  the  opportunity,  and  furnish  the  Institute  with  a 
paper  on  the  subject.  They  would,  no  doubt,  supply  an  extremely 
valuable  mass  of  information.  He  knew  that  such  a  mode  of  pro- 
ceeding would  meet  with  the  approbation  of  the  Government,  for  be 
had  had  some  communication  himself  with  Sir  George  Grey  on  the 
subject,  and  Sir  George  expressed  himself  anxious  that  all  the  informa- 
tion possessed  by  the  inspectors  should  be  communicated  to  the  trade  at 
large,  so  they  might,  he  thought,  rely  on  the  whole  of  the  information 
that  had  been  furnished  to  the  Government,  with  respect  to  ventilation, 
being  brought  before  them.  He  anticipated  that  they  would  find  no  diffi- 
culty in  adopting  that  course.  If  so,  Manchester  probably  would  be 
a  more  ]u-opor  place  than  South  Wales  for  the  discussion  of  this  suliject. 
It  would  be  extremely  important  to  have  the  subject  thoroughly  discussed 
in  the  presence  of  those  gentlemen,  who,  he  had  no  doubt,  would  give 
them  all  the  information  in  their  power.  They  would  also  have  the 
opportunity  of  discussing  with  the  Manchester  gentlemen  the  whole 
question  with  respect  to  furnace  ventilation  practised  in  their  deep  pit*i. 
He  assumed  that  the  members  of  the  Institute  generally  (if  he  might 
judge  from  past  experience)  wouhl  be  disposed  to  give  the  preference  to 
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furnace  ventilation;  but  lie  believed  tliat  extremely  important  results 
and  information  on  machine  ventilation  would  be  laid  before  them.  He 
oug-ht,  probably,  to  say,  with  respect  to  this  part  of  the  subject,  that 
South  Wales  had  stepped  forward  in  a  great  respect  in  reference  to  engine 
or  mechanical  ventilation,  and  that  might  weigh  in  favour  of  their  going 
to  that  locahty.  However,  he  hoped  that,  in  the  event  of  their  meeting 
in  Manchester,  it  would  not  prevent  the  South  Wales  gentlemen  from 
giving  them  all  the  information  they  had  respecting  their  machines,  some 
of  which,  he  believed,  were  extremely  efficient.  With  these  observations 
he  would  bring  before  them  a  proposition  that  they  should  select  Man- 
chester as  their  place  of  meeting. 

A  resolution  to  this  effect  was  carried  by  show  of  hands. 

KOVA  SCOTIA  IKON  MINES. 

Mr.  Hedley's  paper,  "  On  the  Iron  Mines  of  Nova  Scotia,"  stood  for 
discussion.  Mr.  Hedley  was  not  present,  but  a  letter  had  been  received 
from  him,  requesting  that  the  discussion  of  his  paper  might  be  delayed 
till  the  meeting  in  March.     The  discussion  was  accordingly  postponed. 

BELGIAN  MINING  FUND. 

Mr.  Morison's  paper,  "  On  the  Belgian  Mining  Fund,"  stood  next 
for  discussion. 

Mr.  Monisox  said,  he  thought  it  was  a  subject  which,  if  properly 
gone  into  by  some  of  the  mining  engineers  of  this  district,  might  be 
productive  of  good  results.  The  Miners'  Relief  Fund  now  in  operation 
in  the  neighbourhood,  he  understood,  had  been  of  practical  utility,  and 
be  thought  many  of  the  principles  of  the  Belgian  institution  might  be 
grafted  upon  it  with  considerable  advantage. 

The  President  said,  that  the  one  g^eat  feature  of  importance 
attached  to  the  Mining  Fund  in  Belgium,  which  the  fund  here  did  not 
possess,  was  its  connection  with  the  Government  of  the  country.  It 
was,  therefore,  a  recognized  fund,  subscribed  to  largely  and  patronized 
by  the  Government  of  the  country.  We  had  no  such  fund  here.  The 
Mining  Fund  in  this  country  and  district  were  local  funds — there  was  no 
General  Kelief  Fund,  certainly  none  in  any  way  patronized  by  the 
Government.  Therefore,  we  were  rather  in  a  different  state,  and  could 
not  furnish  the  statistics  of  so  extensive  a  fund  as  tliat  of  Belgium. 
However,  he  had  no  doubt  tliat  the  gentlemen  patronizing  the  funds  of 
these  districts  would  avail  themselves  of  the  information  to  be  obtained 
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from  Mr.  Moiison's  paper.  Then,  in  addition  to  this,  the}-  had  in  the 
Belgian  Fund  the  result  of  several  j'ears'  working',  which  was  extremely 
important.  The  fiinds  in  Eng-land,  he  believed,  were  looked  upon  with 
some  deg-ree  of  suspicion  with  respect  to  their  durability.  A  great  many 
of  them  were  very  flourishing  in  the  first  instance;  but  afterwards  when 
tlie  subscriptions  of  members  fell  off,  for  want  of  new  members  it  was 
found  to  operate  on  the  permanency  of  the  fund.  Therefore,  the 
experience  of  this  fund  was  very  valuable,  as  showing  tliat  a  fund  could 
be  supported  permanently. 

BOUNDARY  BETWEEN  THE  MILLSTOXE-GRIT  AND  MOUNTAIN- 
LIMESTONE. 

Mr.  Howse's  paper,  "  On  the  Boundary  between  the  Millstone-grit 
and  Mountian-liniestone,"  was  nest  discussed. 

The  President  said,  that  Mr.  Sopwith,  who  was  certainly  an 
important  personage  in  this  discussion,  was  unwell,  and  though  in 
the  town,  he  was  unable  to  attend  the  present  meeting.  They  had, 
of  course,  read  Mr.  Sopwith's  paper,  and  Mr.  Howse's  observations 
upon  it.  The  present  classification,  you  are  aware,  divides  the  Car- 
boniferous-rocks into  the  Coal-measures,  then  the  Millstone-grit,  and 
nest  the  Mount.iin-limestone.  The  Coal-measures  extended  down  to  the 
Millstone-grit,  the  Millstone-grit  down  to  the  first  bed  of  Limestone, 
and  then  below  the  first  bed  or  Fell-top-limestone  inclusive  occurs 
tlie  Mountain -limestone,  which  is  generally  considered  the  lowest  por- 
tion of  the  series.  Mr.  Sopwith  proposed  that  the  Millstone-grit  for- 
mation should  be  considered  as  including  the  first  and  second  bed  of 
Limestone,  viz.,  the  Fell-top  and  the  Little-limestone.  The  first  bed  of 
Limestone  was  called  the  Fell-top-limcstone,  as  it  generally  cropped  out 
on  the  top  of  the  fells;  and  Mr.  Sopwith  proposed  that  there  should  be  one 
group  from  the  top  of  the  Millstone-grit  down  to  the  Little-limestone. 
Mr.  llowse,  on  the  contrary,  did  not  wish  to  make  any  change,  and  he 
gave  his  reasons  for  it.  He  (the  President)  would  be  glad  to  hear  the 
observations  of  any  gentlemen  on  one  side  or  the  other.  lie  supposed 
that  the  subject  had  been  so  put  before  them  by  Mr.  Sopwith,  that  the 
Institute  being  a  body  of  some  weight,  any  decision  come  to  by  them 
would  be  of  some  importance.  The  question  was  whether  they  should 
give  any  opinion  at  all  or  not. 

Mr.  T.  E.  FonsTER  said,  they  had  better  let  them  stand  on  their 
own  merits. 
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Mr.  ToxE  said,  tliey  vrere  not  called  on  to  decide  the  question,  tliey 
could  not  alter  the  natural  position  of  the  grit  or  the  Limestone,  and  he 
did  not  think  it  was  desirable  they  should  give  any  opinion. 

Mr.  HowsE  said,  the  matter  was  already  decided  so  far  as  geologists 
were  concerned.  The  Government  Maps  of  Scotland  had  already  settled 
this  beyond  doubt.  If  they  altered  the  present  arrangement  they  must 
alter  those  maps,  which  had  been  carefully  prepared  by  the  Government 
Surveyors  lately,  and  published  by  the  Ordnance  Survey. 

Mr.  G.  B.  FoRSTER — If  they  are  wrong  they  will  have  to  be  altered. 

Mr.  HowsE — The  line  of  separation  between  the  Millstone-grit 
and  Mountain-limestone  is  based  on  palffiontological  and  mineralogical 
characteristics,  but  depending  almost  entirely  on  the  fossils.  There  is 
no  unconform ability  between  these  divisions.  Though  artificial,  it  is  a 
very  convenient  arrangement. 

Mr.  BoTD  said,  it  seemed  very  reasonable  to  continue  the  division  as 
it  had  been  between  the  Millstone-grit  and  the  Mountain-limestone.  In 
the  one  they  had  a  certain  class  of  deposits  marine,  and  in  the  other  the 
deposit  contained  only  land-plants.  If  geologists  had  thought  this  a 
sufficient  reason  for  the  division,  that  Institute  should  hesitate  before 
giving  an  opinion  to  the  contrary. 

The  President  said,  he  should  hesitate  to  make  any  change  from 
the  present  mode  of  classification.  It  had  acquired  so  much  stability, 
and  was  sanctioned  by  such  high  authorities,  that  they  would  be 
extremely  bold  if  they  were  to  propose  any  change.  At  the  same  time, 
he  thought,  it  was  only  due  to  Mr.  Sopwith  that  he  should  have  an 
opportunity  of  explaining  his  reasons  for  proposing  such  a  change.  He 
would,  therefore,  suggest  that  the  discussion  should  hi  postponed. 

The  discussion  was  postponed  accordingly. 

LIGHTING  MINES  BY  ELECTEICITY. 

Tbe  Preside.vt  introduced  M.  Dumar,  who  had  invented  a  mode 
of  lighting  mines  by  electricity.  M.  Dumar  had  been  at  his  house,  and 
he  had  sent  his  man  down  the  pits  to  show  the  lamp  to  his  (the  Presi- 
dent's) workmen.  When  the  Davy-lamp  was  put  beside  JI.  Dumar's 
lamp,  the  Davy  quite  superseded  it.  Hut  M.  Dumar  very  properly  .said 
he  did  not  wish  to  supersede  the  use  of  the  Davy.  What  he  aspired  to 
was  to  have  a  lamp  to  use  in  cases  where  you  could  not  use  the  Davy- 
lamp. 

Mr.  Easton  said,  a  phosphoric  light  was  not  new.  He  had  heard  uf 
a  stale  fish  having. been  used  for  the  same  purpose. 


The  Pnr.siDENT  said,  M.  Duniar  would  attend  at  any  time,  or  send 
Lis  man  down  a  pit  with  any  gentleman  who  wished  to  examine  it. 

M.  DtJMAR  then  retired.  The  followinjj  is  a  written  description 
supplied  by  him  of  his  invention  : — 

[tbaitslatio-.] 

Kerrcoitlc-on-Ti/ne,  February  3rd  1865. 

TO    THE     MEMBERS     OF    THE    NEWCASTLE    IKSTITCTE    OF    MINLSO 

ENGINEERS. 

GENTLEJrEN", — Among  you  there  are  many  gentlemen  who  know  the  danger  a 
miner  must  encounter  wlien  he  is  deprived  of  light,  or  when  explosive  gas  is  suffi- 
ciently abundant  to  render  the  means  of  illumination  you  employ  ineffective. 

The  Apparatus  which  I  present  to  your  notice  is  intended  to  furnish  light  in  all 
difficult  cases,  where  lights  by  combustion  becomes  dangerous. 

I  should  be  very  happy  to  learn  that  from  the  experiments  my  foreman,  "  Badin," 
has  made  before  you,  or  some  of  you,  that  you  could  assure  me  that  I  have  attained 
a  desired  object,  and  succeeded  in  finding  a  safeguard  for  the  lives  of  so  many  men. 

I  have  named  the  apparatus  a  Phosphorescent  Light,  as  it  gives  a  cold  light, 
like  the  glow  worm,  which  light  suggested  to  me  the  first  idea. 

The  means  of  producing  light  to  which  I  had  recourse  is  an  electric  current 
in  a  very  rarefied  gas,  and  for  the  first  time,  I  might  almost  affirm  with  certainty  has 
"Gcislers"  tube  been  used  as  a  useful  light  to  guide  men  in  obscurity. 

The  apparatus  is  quite  portable,  and  may  at  the  same  time  as  giving  light  be 
used  for  firing  blasts  at  a  considerable  distance. 

The  entire  cost  of  keeping  the  app.iratus  in  working  order  is  one  penny  per  ten 
working  hours,  and  it  may  be  taken  to  pieces  as  easily  as  any  other  lamp. 

I  would  repeat,  Gentlemen,  that  I  should  esteem  myself  most  happy  if  that, 
during  my  short  stay  here  in  England,  I  have  -been  able  to  give  you  an  exact  idea 
of  the  usefulness  of  this  apparatus,  for  the  exceptional  circumstances  which  are  to 
be  met  with  in  mines. 

I  am  Gentlemen, 

Your  most  obedient  Servant, 

ALPHOXSE  DU.MAR. 

Mr.  W.  Cochrane  read  a  description  of  a  "Ventilating  Machine 
at  Elswick  Colliery ; "  after  whieli 

Mr.  T.  W.  Embi.eton  read  a  paper  "On  the  Patent  Hydraulic 
Coal-CuttiDg  Machine."  He  said,  he  had  not  entered  into  the  question 
of  cost  supposing  it  to  be  against  the  Rules  of  the  Institute,  but  if  nut  he 
would  do  so  on  a  future  occasion. 

The  President  said,  certainly.    That  w.is  a  most  important  question. 

The  meeting  then  broke  up. 


DESCRIPTION 


GUIBAL'S  VENTILATOR,  AT  ELSWICK  COLLIERY. 


Br    WILLIAM    COCHRANE, 


The  ventilation  of  mines  by  machinery,  though  it  has  been  at  various 
times  brought  before  this  Institute,  and  its  advantages  pointed  out  in 
special  cases,  has  not  received  the  full  consideration  which  its  importance 
■warrants;  and  practically  the  adoption  of  machiner}- in  this  country,  instead 
of  the  generally  adopted  furnace  system,  has  made  very  little  progress. 
The  attention  of  mining  engineers  has  lately  been  more  particularly 
drawn  to  this  subject,  and  if  a  system  can  be  established  which  will 
produce  the  large  volumes  of  air  required  in  the  most  extensive  mines 
with  greater  economy  and  safer  action  than  the  furnace,  doubtless  it  will 
have  a  claim  of  preference,  for  the  position  of  the  furnace  in  the  mine  itself, 
the  liability  to  communicate  fire  to  the  coal  seam  or  to  portions  of  the 
shaft,  and  the  most  objectionable  use  of  a  furnace  upcast  shaft  for  the 
conveyance  of  either  coals  or  men,  also  the  damage  to  materials  in  the 
shaft,  the  necessity  of  slackening  the  furnace  for  examination  of  the 
drifts,  often  when  by  atmospheric  variation  a  contrary  step  should  be 
adopted  for  the  ventilation  of  the  mine,  and,  lastly,  the  waste  of  fuel — these 
are  objections  so  serious  as  must  induce  the  more  extended  adoption 
of  machinery  at  the  surface,  when  its  merits  are  as  well  known  in  this 
country  as  they  are  abroad.  Besides,  thinner  sections  of  coal  seams  are 
being  rajiidly  brought  into  operation,  and  the  furnace  will  be  found 
incompetent  to  yield  the  power  requisite  for  satisfactory  ventilation,  as 
the  cost  of  providing  spacious  air-courses  becomes  too  great  for  the 
econoniicai  working  of  the  seams.  In  consequence  of  the  much  higher 
resistance's  witii  whicli  macliine  ventilators  can  cope,  and  in  the  case  of 
well  constructed  fans  acting  by  exhaustion  the  large  volumes  of  air  that 


can  be  put  into  circulation,  the  latter  seem  best  qualified  to  overcome 
the  difficulties  mentioned.  It  is  proposed,  in  this  paper,  to  describe  such 
a  fan-ventilating  machine,  recently  erected  at  the  Elswick  Colliery  near 
this  town,  which  fulfils  many  of  the  desirable  conditions,  and  the  results 
obtained  from  experiments  thereon  will  serve  for  comparison  with  other 
systems  of  ventilation,  while  they  will,  it  is  hoped,  provoke  discussion  on 
the  general  subject.  An  accurate  comparison  of  the  fiimace  with  the 
various  mechanical  ventilators  is  in  the  hands  of  some  of  our  Government 
Inspectors  for  investigation,  and  it  would  be  well  if  the  results  they 
establish  could  be  early  published. 

The  ventilator  is  upon  the  principle  of  an  exhausting  fan.  It  con- 
sists of  eight  vanes,  each  of  which  is  formed  of  IJ  inch  oak  cleading, 
secured  by  bolts  to  a  pair  of  bars  and  angle  irons,  which  are  bolted  to  two 
cast  iron  octagonal  bosses  keyed  on  the  main  shaft.  These  bars  being 
carried  past  the  boss  and  interlaced,  as  shown  in  the  accompanying  draw- 
ing, form  a  very  firm  structure,  at  the  same  time  simple  and  inexpen- 
sive, admitting  of  a  speed  of  as  much  as  one  hundred  and  fifty  or  two 
hundred  revolutions  per  minute,  without  any  danger.  This  is  an  important 
improvement  in  construction,  as  it  will  be  seen  from  Mr.  Atkinson's  paper 
upon  the  Elsecar  Fan  (Vol.  XI.  of  Proceedings)  that  its  construction 
rendered  a  higher  speed  than  sixty  revolutions  per  minute  dangerous. 

The  outside  diameter  of  the  vanes  is  twenty-three  feet,  the  width 
six  feet  six  and  three-quarter  inches,  and  each  vane  extends  about 
eight  feet  into  the  interior  of  the  fan,  being  inclined  at  an  angle  of  sixty- 
seven  and  a  half  degrees  to  a  railial  line  through  the  apes  of  the  octagonal 
boss. 

The  main  shaft  is  driven  by  a  vertical  direct-acting  engine,  with 
cylinder  C!3|  inches  internal  diameter,  and  19ti  inches  stroke,  worked  at 
high  pressure. 

A  wall  is  built  on  each  side  of  the  fan,  giving  about  one  inch  clear- 
ance to  the  side  of  the  vanes.  Outside  of  one  wall  the  engine  is  fixed, 
and  in  the  other  an  inlet  orifice  of  proper  size  is  left  (in  the  Elswick 
arrangement  it  is  ten  feet  diameter),  such  inlet  being  connected  with  the 
upcast  shaft.  An  arch  is  carried  over  the  fan,  giving  about  two  inches 
clearance  to  the  vanes,  and  in  continuation  of  tiiis  arcli  an  invert  to  a 
point  about  one-eighth  of  the  circumference  below  the  centre  line,  at 
wliich  point  the  two-inch  clearance  is  increased  gradually,  expanding 
the  lower  curve  of  the  casing  fill  it  ends  in  the  sloping  side  of  a  chimney 
formed  between  the  continuation  of  the  side  walls  of  the  fan-erection,  as 
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shown  on  the  Plate.  A  sliding  shutter  is  fitted  into  cast  iron  grooved  rails 
for  about  one-fifth  of  the  circumference,  which  enables  the  concentric 
circle  of  the  top  arch  to  be  completed  nearl}'  round  the  fan — that  is, 
giving  the  two-inch  clearance  to  the  vanes.  This  shutter  is  worked  by 
a  chain  passing  over  sheaves  at  the  top  of  the  chimney  and  to  the 
outside.  For  convenience,  a  manhole-door  is  left  at  the  foot  of  the 
sloping  side  of  the  chimney. 

The  fan  being  set  in  motion,  the  air  is  drawn  through  the  inlet  from 
the  mine,  and  discharged  below  the  shutter  into  the  chimnev,  from  the 
top  of  which  it  is  seen  to  issue  at  no  great  velocity. 

This  system,  called  from  the  inventor  the  "  Guibal  VentUator," 
possesses  the  following  important  advantages  over  other  machine  venti- 
lators : — 

1st. — It  is  of  very  simple  construction,  at  the  same  time  very  firm, 
and  capable  of  high  speed,  as  well  as  of  constant  working  without  gTeat 
wear  and  tear. 

2nd. — The  theory  and  practice  of  exhausting  fans  having  hitherto 
been,  that  there  should  exist  a  fi-ee  discharge  all  round  the  circumference, 
this  is  the  first  application  to  miuing  ventilation  of  an  exhausting  fan 
which  is  covered  in  as  described,  and  in  the  complete  arrangement  of 
which  are  found  the  requisite  correctives  of  such  a  covering,  which, 
without  them,  would  still  offer  only  a  very  ineffective  machine.  By  the 
covering  the  opposing  action  of  winds  is  prevented,  which  is  a  serious 
check  to  fans  discharging  all  round  the  periphery ;  but  the  object  of  chief 
importance  is  to  prevent  the  communication  of  motion  by  the  revolving 
vanes  to  the  surrounding  exterior  air,  and  the  formation  of  currents,  which, 
in  an  open-running  fan,  creep  along  the  sides  and  vanes  from  the  exterior 
air  to  supply  the  partial  vacuum  caused  in  the  interior  by  the  revolution 
of  the  fan.  As  the  demonstration  of  these  facts  was  well  seen  in  an 
open-running  fan  at  the  Tursdale  Colliery,  county  of  Durham,  it  will  be 
perhaps  better  to  refer  to  it.  A  sensible  diminution  of  tiie  ventilating  cur- 
rent was  perceived  with  a  wind  from  the  N.  or  S ,  the  direction  in  which 
the  fan  discharged;  in  one  instance,  with  a  high  Soutli  wind,  ri'ducing 
the  air-current  one-third  of  its  usual  quantity  with  a  calm  atmospiierc. 
The  air-currents  from  the  exterior  at  all  times  could  be  distinctly  seen 
entering  the  fan  by  the  drawing  in  with  them  of  the  exhaust  stfani, 
which  was  at  tiiat  time  allott-ed  to  discharge  from  the  fin  engine  at  the 
level  of  the  top  of  the  fan.  In  consequence  of  Guibal's  system  being 
thoroughly  and  Hatisfuctoriiy  tested  in  lielgium,  it  was  resolved  to  ad(i|)t 
Vol.  XIV.— FKBRUAny,  180",.  i. 
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tlie  coTprinp^  an<l  cliininey  to  tlio  Tursdale  fan,  which  was  donp,  but  only 
toniporarily  in  wood  the  joints  being  made  as  nearly  airtight  as  possible 
in  the  covering,  but  not  in  the  chimney.  The  improvement  will  be  seen 
on  comparing  the  following  results  : — 

RoToloHoni     CnMtft-ofalf        W»ler        SUam  BTf«*iir»    C'«l  cnn<Tim*d 
ptrminiito.         jKTminat*.  irns9^  mloylinder.         In  W  hoiu». 

Open  rnnning— Jfay.  1Rfi2  ...     50     ...     22.170     ...     •53     ...     23  lbs.     ...     5  tons 
Covered  in— Oct.,  18C2         ...     50     ...     32,930    ...     90    ...     25  lbs.     ...     4  tons 

while  the  power  utilized  was  found  to  be  increased  from  10-G9  per  cent, 
when  open  running,  to  26'3  per  cent,  when  adapted  as  above  described. 
The  useful  effect,  though  much  improved,  is  still  far  short  of  what  it 
sliould  be ;  but  it  is  thought  that  the  construction  of  the  fan  is  not  good, 
the  vanes  being  too  numerous,  and  not  sufficiently  extended  towards  the 
centre,  allowing  them  to  slide  through  the  air  without  throwing  it  off 
at  the  circumference. 

Thus  a  heavy  loss  by  the  entrj'  of  exterior  air  into  the  open  running 
fan  is  evident.  On  the  other  hand,  with  the  casing  and  other  appliances 
of  the  Guibal  system,  the  space  outside  the  vanes,  that  is  between  their 
extremities  and  the  inside  of  the  casing,  presents  an  aid  to  the  venti- 
lating power,  instead  of  a  source  of  loss.  Contrary  to  what  might  be 
expected,  and  contrary  to  theory  (for  the  air  is  thrown  off  the  extremities 
of  the  vanes  against  the  casing),  a  partial  vacuum  is  found  in  this  space, 
tlie  amount  of  which,  at  various  speeds,  will  be  seen  from  the  annexed 
tabulated  results  of  experiment.*!.  But  the  covering  in  of  the  fan  alone 
would  produce  the  following  disadvantages  : — it  would  check  the  free 
discharge  of  the  air,  and  would  communicate  to  it  a  high  velocity — 
Lence  the  adaptation  of  the  o^her  parts,  viz. : — 

3rd. — The  shutter  and  chimney,  which  are  the  other  new  elements  in 
this  system,  and  which  are  claimed  by  M.  Guibal  as  essential  requirements 
of  a  perfect  ventilating  machine.  By  means  of  the  shutter  enlarging  or 
diminishing  the  outlet,  the  volume  of  air  drawn  by  the  fan  can  l>e 
so  regulated  as  to  suit  the  special  requirements  of  the  mine,  and  pro- 
duce the  greatest  economical  effect.  By  no  known  theory  can  the  quantity 
of  air  be  determined  whidi  such  a  ventilating  machine  will  draw  from 
anv  particular  mine  ;  hence  the  necessity  of  e.'sperimentjd  trials  to  deter- 
mine the  best  size  of  outlet  and  the  easy  means  employed  for  this  purjiose. 
If  the  outlet  be  too  large,  air  will  be  drawn  back  into  the  fan,  as  is  the 
case  with  open  running  fans,  and  in  this  also  if  the  shutter  is  imperfectly 
adjusted.     If  the  outlet  be  too  small,  the  air  cannot  get  quickly  cnougii 
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awaj.  In  either  case,  economical  effect  is  lost ;  and  as  the  circumstances 
of  a  mine  are  never  long  the  same,  it  seems  evident  that  a  machine 
incapable  of  such  an  adjustment  must  be  defective. 

The  following  experiment  upon  the  Elswick  Fan  to  fix  the  position 
of  the  shutter  shows  the  results  above  mentioned  : 

Calling  the  lowest  position  of  the  shutter  zero,  and  the  highest  1,  the 
intermediate  positions  will  be  expressed  fractionally — 


Steam  pressure  321b.  constant,  and 
valve  not  altered. 

^  Steam  increased  in  quantity  to  get 
'  55  revolutions. 

Steam  as  at  c. 
I  Steam  increased  in  quantity  to  get 
'  55  revolutions. 

The  position  of  |  was  fixed  as  the  best  for  these  conditions. 

The  chimney  contributes  also  greatly  to  the  useful  effect,  being  shaped 
for  this  special  object — the  sectional  area  increasing  upwards.  This 
enables  the  air  which  is  discharged  under  the  shutter  at  a  high  velocity 
to  expand,  and,  spending  its  force  in  the  chimney,  to  pass  out  at  a  very 
low  velocity,  thus  benefitting  the  ventilating  power  to  the  extent  of  this 
difference.  It  is  true  that  the  high  velocity'  of  discharge  absorbs  a  corre- 
sponding amount  of  the  power  applied  to  the  fan,  but  the  attainment  of 
the  partial  vacuum  in  the  interior  of  the  fan,  due  to  the  centrifugal  force 
of  the  vanes  in  the  first  instance,  must  impart  to  the  discharged  air  their 
velocity,  and  it  is  to  restore  some  portion  of  this  power  and  make  it  useful 
for  the  ventilating  effect  that  the  chimney  is  arranged.  From  the  following 
table  of  results  the  depression  of  the  water  gauge  will  be  noticed  in  the 
positions,  Nos.  3,  4,  5,  and  ?,  the  three  first  being  fixed  into  the  space 
between  the  vanes  and  interior  of  the  casing,  No.  7  being  near  the  foot 
of  the  chimney. 
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DIAGKAMS  SHOWING  POSITION  OF  WATEE-GAUGES  REFEKRED  TO 

IN  THE  TABLE. 


It  should  be  mentioned  that  the  diagrams  taken  from  the  steam 
cylinder  indicate  an  imperfect  adjustment  of  the  slide  valve,  which  will 
be  corrected  for  future  experiments  and  will  give  a  hig-her  economy  of 
the  whole  power  employed.  In  this  instance  also  the  indicator  liud  been 
80  arranged  as  to  interfere  with  the  free  discharge  of  any  water  accumu- 
lating in  the  cylinder,  and  this  proved  to  be  a  considerable  inconvenience 
consequent  on  the  stopjiages  which  frequently  took  place.  So  that  the 
fairest  comparison  will  be  the  column  of  useful  effect  calculated  from 
the  power  transmitted  to  the  fan.  On  a  careful  comparison  of  the 
diagrams,  it  is  also  found  that  those  taken  on  the  upper  side  of  the 
piston  show  a  lower  average  pressure  expended  in   the  cylinder  than 
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tbose  on  the  under  side ;   this  will  be  due  partially  to  the  unbiilanccd 

weight  of  piston  rod,  etc. ;  they  were  mostly  taken  on  the  under  side 

only ;  so  that  it  is  expected  when  the  next  experiments  are  made,  still 

better  residts  will  be  obtained.     It  will  be  seen  that  the  position  of  the 

shutter  was  not  fixed  for  the  best  effect  in  each  case  j  time  would  not 

admit  of  this. 

It  is  especially  worthy  of  notice  that  the  water  paug-e  indicated  at  the 

inlet  is  greater  than  the  theoretical  result  obtained  by  calculation,  every 

adjustment  being  correct  j  so  that  if  h  be  the  height  of  water  gauge,  and 

h'  the  height  computed,  as  due  to  the  velocity  of  the  extremity  of  the 

vanes,  then 

h 

TT  is  alwaj's  >  1 

and  this  result  is  different  to  that  obtained  from  any  other  machine 
ventilator, 

— -  in  other  cases  is  >  1  rarely  =  -75. 
h' 

The  cause  of  this  is  assignable  to  the  prevention  of  the  return  of  air  cur- 
rents into  the  fan,  and  the  utilization  of  a  part  of  the  power  carried  off  by 
the  discharged  air. 

In  the  Elswick  experiments  the  value  of  h'  being  computed  from  the 
formula 

v'       1'' 
h'  =  ,j—  .  — ^_  inches  of  water  column, 
~g     81o 

where  v  =  velocity  of  the  extremity  of  the  vanes  in  feet  per  second,  the 

following  results  arise,  though  the  shutter  was  not  varied  in  each  case,  as 

it  ought  to  be,  to  produce  the  best  results  : — 


.  of  revolutions 
per  minute. 

Inilirfttcd 
water  g«uge  (h). 

Tliooreticnl 
water  giiugo  li*. 

h 

40 

•GOO 

•530 

113 

60 

•925 

•830 

1-11 

CO 

1-300 

1-191 

1-09 

TO 

1-875 

1-625 

115 

The  relation  i  is  generally  1-25,  and  it  has  been  proved  by  M.  Guibal 

as  great  as  1-60  in  the  case  of  a  small  volume  of  air,  and  the  shutter 

nearly  at  its  lowest.     The  value  of  p,  if  calcidated  from  observations 

taken  in  various   positions   of  the   shutter,    no  alteration   being  made 
in  the  pressure  of  steam,  nor  in  the  opening  of  the  regulator  valve,  antl 

multiplied  by  the  number  of  revolutions  in  each  cose,  say  U- ,  is  nn  in- 
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diearion  of  the  best  position  of  the  shutter  when  such  product  g-ives  the 
hig-hest  result,  for  it  shows  that  the  minimum  resistance  is  offered  to  the 
fan  at  the  same  time  that  a  maximum  water  gauge  is  obtained. 

It  is  upon  this  principle  that  the  position  of  the  shutter  can  be 
experimentally  tried,  for  the  production  of  the  best  economical  effect. 

The  consumption  of  coals  at  one  boiler,  arranged  to  work  this  fon,  was 
for  twenty-four  hours  taken  over  a  fortnight,  2  tons  16  cwts.,  the  average 
speed  of  the  fan  being  forty  revolutions  per  minute,  day  and  night. 
This  is  found  to  yield  sufficient  air  for  the  present  workings,  the  quantity 
passing  through  the  mine  being  nearly  40,000  cubic  feet  per  minute. 
The  indicated  steam  pressure  at  the  boiler  is  35  lbs.  to  the  square  inch, 
the  water  gauge  at  bank  near  the  inlet  is  "70  inches,  and  underground 
•~0  inches  (at  higher  speeds  there  is  a  greater  depression  at  bank  than 
undergTound),  the  seam  being  very  low,  the  return  air-courses  are  of  small 
area,  and  the  upcast  is  a  11-feet  diameter  shaft,  used  for  ventilation  only. 
No  engineman  is  required,  one  of  the  firemen  being  instructed  to  attend  to 
the  requisite  oiling  of  the  bearings.  In  some  cases  the  pumping  engine- 
man  might  take  the  engine  in  charge  ;  the  simple  arrangement  of  all  the 
parts  offers  the  least  possible  risk  of  any  of  them  getting  out  of  order. 

In  order  to  test  the  capabiUties  of  the  ventilator,  the  experiments 
above  tabulated  were  made,  and  it  will  be  seen,  from  the  calculated  useful 
effect,  how  much  superior  are  the  results  obtained  to  those  of  previous 
machines  of  the  fan  type. 

The  cost  of  a  fan  and  engine  similar  to  those  at  Elswick,  is  about 
£400,  manufactured  in  Belgium,  including  patent  royalty;  the  additional 
cost  of  erection  (bricks  costing  20s.  per  thousand)  was  £240,  including 
a  connecting  drift  to  the  upcast. 

There  remain  yet  many  interesting  and  important  experiments  to  be 
made  with  this  ventilator,  but  it  has  been  thought  advisable  to  bring  the 
subject  before  you  without  further  delay,  as  though  the  results  are 
somewhat  anomalous  and  require  further  investigation  for  accurate 
analysis,  still  the  generally  satisfactory  working  of  the  ventilator  is 
clearly  established.  It  is  only  fair  to  add  tliat  the  fan  was  constructed 
specially  for  the  circulation  of  50,000  cubic  feet  of  air  per  minute,  with 
a  water  gauge  of  I'o  inches,  which  it  was  guaranteed  to  yield  at  GO 
revolutions.  No.  9  experiment,  therefore,  witli  a  useful  effect  of  52-40 
per  cent,  of  the  whole  power  applied,  and  of  07-56  per  cent,  of  the 
power  transmitted  to  the  fan,  is  the  nearest  to  the  conditions  for  which 
this  machine  was  proportioned. 
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PATENT    SELF-ACTING 

HYDRAULIC    COAL-CUTTING    MACHINE, 

IN   USE   AT   EIPPAX   COLLIERY,   NEAR   LEEDS. 


Bt  t.  w.  embleton. 


It  is  admitted  by  all  mining  engineers  that  any  mechanical  power  that 
can  be  applied  to  take  the  place  of  manual  labour  in  working  coal,  or  in 
bringing  the  coal  from  the  working  places,  or  any  improved  method  of 
raising  it  up  the  shaft,  is  at  the  present  time  a  desideratum.  We,  there- 
fore, propose  to  bring  before  the  notice  of  the  members  of  this  Institution 
a  hydraulic  machine  for  hewing  coal,  which  is  now  regularly  at  work  in 
the  Kippax  Collierj',  near  Leeds.  It  has  been  in  successful  operation 
there  for  some  months,  and  has  been  inspected  by  many  members  of  this 
Institution.  This  machine  is  intended  to  take  the  place  of  manual  labour 
in  "nicking"  or  "kirving,"  or,  as  it  is  culled  in  Yorkshire,  "baring" 
the  coaL  The  seam  of  coal  worked  at  Kippax  Colliery  is  the  well-known 
Ilaigh  Moor. 

Its  depth  from  the  surface  is  120  yards,  and  its  section  is  as  follows  : — 

Ft.    In. 

Coal  3    8 

Band  of  hard  shale,  with  pyrites         0    2 

Coal  1     8 

Total  thickness  5    6 

The  roof  is  soft  shale,  containing  thin  beds  of  coal.  It  is  to  be 
noticed  here,  that  in  the  Kippax  and  surrounding  districts  this  coal  is 
worked  in  its  entire  thickness,  the  band  of  shale  having  thinned  out  to 
two  inches,  as  above-mentioned ;  but  at  Ilorbury,  three  miles  west  of 
Wakefield,  the  Ilaigh  Moor  is  worked  in  two  distinct  beds,  tlje  upper 
and  lower  divisions  being  at  that  place  twelve  or  thirteen  yards  apart. 
Vou  xrv.— Februabt,  I8C5.  H 


84 

The  "  band"  nt  Kippax  is  the  only  part  of  the  seam  that  is  removed 
bj-  this  self-acting  coal-cutting'  machine  (it  is  the  usual  place  in  which 
the  coal  is  bared  by  hand  labour),  and  therefore  no  j)ortion  of  the  seam 
is  made  into  small  coal  by  the  action  of  the  machine. 

The  direction  of  the  workings  is  towards  the  rise  of  the  coal,  or 
"  north  end,"  as  it  is  locally  called. 

WTiile  the  machine  proceeds  with  the  "baring,"  completing  the  work 
at  once  going  over  it,  square  pieces  of  wood  and  wedges  are  inserted 
loosely  into  the  baring,  at  intervals  of  four  or  five  feet,  to  keep  the  coal 
in  position  till  the  colliers  come  to  remove  it.  This  slight  support, 
however,  does  not  prevent  the  coal  so  "bared"  from  detaching  itself 
from  the  "unbared"  part  of  the  bed.  The  line  of  fracture  is  a  few 
inches  beyond  the  extremity  or  back  of  the  "  baring,"  and  is  in  one  even 
straight  line. 

The  quantity  of  coal  obtained  for  every  yard  of  face  is  two  tons,  and 
the  yield  of  small  coal  produced  by  breaking  up  the  detached  coal  and 
the  bottom  coal  is  about  eight  per  cent. 

The  lower  division  of  the  coal  is  blasted  with  gunpowder  in  the 
usual  way. 

Water  is  the  medium  employed  to  actuate  this  coal-cutting  machine, 
and  water  being  for  all  practical  purposes  incompressible,  its  full  power, 
diminished  only  by  the  friction  of  its  passage  through  the  pipes,  can, 
therefore,  be  transmitted  and  applied  at  any  distance  from  its  source. 

This  self-acting  machine  consists  of  a  hydraulic  reciprocating  engine, 
havinjr  a  cylinder  of  four-and-a-half  inches  diameter  and  eiffhteen  inches 
stroke,  working  horizontally,  or  at  any  angle  to  suit  the  inclination  of 
the  coal,  or  at  any  required  height  above  the  floor.  The  piston-rod  is  a 
hollow  trunk  or  ram,  into  which  is  fitted  a  cutter-bar  easily  removed, 
carrying  three  or  more  cutting-tools.  The  cutting-tools  can  be  adjusted 
so  as  to  enter  the  coal  at  any  angle  with  the  line  of  the  face.  The 
position  of  the  cutting-tools  will  be  most  readily  understood  by  reference 
to  the  accompanying  plate,  fig.  0.  Although  the  length  of  the  stroke  of 
each  of  the  cutting-tools  is  eighteen  inches,  tlie  practical  cutting  length  of 
tlie  stroke  into  the  coal  is  about  sixteen  inches,  and,  consequently,  the  three 
cutters  jointly  give  a  total  depth  of  four  feet  at  each  stroke.  The  cutting- 
cylinder  has  a  valve-motion,  which  is  entirely  self-acting ;  and  the  length 
of  stroke  of  the  tools  can  be  varied,  or  any  number  of  strokes  can  be  given 
nt  any  part  of  the  entire  length  of  the  stroke.  The  cutting-action  of  the 
tools  being  a  steady  push  or  thrust  without  any  jicrcussion,  it  is  neces- 
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sary  that  the  machine  should  be  firmly  held  upon  the  rails  during  the 
cutting-stroke,  and  be  released  so  as  to  traverse  forward  at  the  end  of 
the  return-  or  back-stroke,  and  this  rigid  fixing  of  the  machine  upon  the 
rails  is  effected  bj'  means  of  a  vertical  self-acting  "  holder-on,"  which  is 
a  prolongation  of  the  piston-rod  of  another  cylinder,  mounted  upon  and 
becoming  part  of  the  machine  itself. 

The  piston  of  this  cylinder  is  actuated  by  means  of  the  same  self- 
acting  valve-motion  as  that  of  the  cutting-cylinder,  and  the  "  holder-on" 
is  retained  in  its  "dead-fast"  position  by  means  of  a  small  keep-valve, 
which  retains  the  water  during  the  cutting-stroke.  At  the  return-  or 
back-stroke  the  valve-motion  opens  the  keep-valve  and  releases  the  water, 
thus  enabling  the  "holder-on"  to  descend  and  to  slacken  its  pressure 
against  the  roof,  and  thus  the  machine  is  free  to  traverse  upon  the  rails 
the  requisite  distance  for  the  next  cut.  This  traversing  or  progressive 
motion  is  also  self-acting.  For  this  purpose  a  chain  is  made  fast  ahead, 
close  upon  the  floor,  and  passes  over  a  gTooved  pulley  on  the  machine, 
which  gets  the  necessary  bite  upon  the  chain.  This  pulley  makes  part 
of  a  revolution,  to  suit  any  length  of  traverse,  at  the  moment  when  the 
cutter-bar  is  completing  its  back-stroke. 

The  amount  of  "feed"  or  distance  of  cutis  easily  adjusted,  and  the  self- 
acting  traversing  power  is  sufiicient  to  move  the  machine  upon  "skids," 
where  they  are  found  to  be  more  convenient  than  wheels. 

Unless  the  cutting-tools  complete  a  full  stroke,  the  traverse-motion 
does  not  come  into  operation,  but  the  tool  will  continue  to  cut  in  the 
same  place  until  the  full  stroke  is  completed,  and  then  only  will  the 
traverse-motion  come  into  action;  thus  the  back  of  the  baring  is  always 
parallel  with  the  rail  upon  which  the  machine  travels,  thereby  causing 
the  coal  to  break  off  in  one  uniform  line. 

The  cutting-tools  are  of  a  form  easy  of  construction,  and  are  very 
strong,  and  capable  of  penetrating  the  hardest  material  with  little  risk  of 
breaking.  The  cutting-edge  is  nearly  a  quarter  of  an  inch  thick,  and 
any  or  all  of  the  cutters  can  be  removed  and  rei)laced  in  a  few  moments. 
They  are  easily  sharpened  on  an  ordinary  grindstone.  The  cutting-tool 
(Plate  L.XXII.,  fig.  0)  which  is  now  ehown,  has  been  used  for  baring 
fifteen  yards  of  face  without  sharpening. 

The  machine  can  be  adapted  to  any  gauge  in  use  for  the  roads  of  tlio 
mine,  and  is  eaiiily  moved  from  place  to  place  on  its  four  wheels.  Tliu 
supplementary  wlieels  at  each  end  are  used  only  when  in  operation, 
in  order  to  secure  a  greater  bane. 
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The  wafer  pressure  bj  which  the  machine  is  actuated  is  produced,  rn 
this  instance,  by  an  eng'ine  placed  at  the  bottom  of  the  shaft. 

The  cj'linder  of  this  en^ne  is  fourteen  inches  diameter;  stroke, 
two  feet  three  inches.  Attached  to  the  engine  are  two  double-action 
pumps  of  fonr  and  a  half  inches  diameter,  and  twelve  inches  stroke. 
These  are  capable  of  maintaining  a  pressure  of  300  lbs.  per  inch. 

When  the  machine  is  not  working',  the  engine  regulates  its  own  speed 
accordingly,  and  is  further  used  for  forcing  water  out  of  the  mine  to  the 
surface.  Where  convenient,  the  water  pressure  may  be  obtained  from 
any  pumping  engine  on  the  mine,  by  connecting  the  supply  pipes  with 
the  ordinary  jmraps,  thuS'  obviating  anj'  special  outlay  of  capital  for 
the  moving  power.  The  machine  when  working  makes  twenty-five 
strokes  per  minute,  and  uses  forty  gallons  of  water. 

The  water  is  conveyed  from  the  engine  to  the  machine  chiefly  by 
two-inch  wrought  iron  pipes,  the  remainder  being  one  and  a  half  inch 
bore.     The  total  length  of  these  pipes  is  about  GOO  yards. 

To  allow  the  machine  to  traverse  on  the  rails,  it  is  connected  to  the 
one-and-a-half-inch  pipes  by  means  of  an  india-rubber  tube  of  the  same 
diameter.  This  tube  will  bear  a  pressure  of  500  lbs.  per  square  inch. 
The  wrought-iron  pipes  are  the  ordinary  butt-welded  steam  tubes,  tested 
to  a  pressure  of  .500  lbs.  per  square  inch.  They  are  used  in  preference 
to  cast  iron  pii>es,  because  they  occupy  little  space,  are  easily  screwed 
together  and  bent,  and  will  accommodate  themselves  readily  to  the 
varying  floor  of  the  mine,  with  no  risk  of  breakage  or  leakage. 

The  exhausted  or  waste  water  is  conveyed  away  from  the  machine 
by  two-and-a-half-inch  india-rubber  hose,  and  by  two-inch  ordinary 
gas-tubes,  to  the  place  whence  it  was  forced,  and  thus  a  very  small 
quantity  of  water  is  required  to  work  the  machine,  viz.,  as  much  as  is 
necessary  to  fill  the  circuit  of  the  pipes.  The  water  may  be  used  over 
and  over  again  as  in  the  ordinary  hydraulic  press. 

The  pressure  at  the  engine  is  eighty  lbs.  in  excess  of  that  at  the 
machine  when  working  at  twenty  strokes  per  minute.  Whenever  tiie 
cutting-tools  meet  with  any  extra  resistance,  the  retarded  speed  allows 
this  pressure  to  equalize  itself,  and  thus  overcome  any  obstacle. 

The  amount  of  pressure  used  for  working  the  machine  varies  from 
loO  lbs.  to  800  lbs.  per  inch,  according  to  the  hardness  of  the  material 
to  be  cut. 

The  average  rate  of  cutting  during  several  tri.ils  is  about  ton  yards 
on  the  face  per  hour,  and  the  maxinuim  rate  under  favourable  conditions 
is  thirteen  yards. 
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The  baring  at  Kippax  Colliery  is  made  in  a  thin  band  of  shale  mixed 
with  pyrites,  which  is  exceedingly  hard.  The  cutters  on  the  machine 
are  arranged  at  such  a  relative  distance  on  the  bar  as  to  cut  three  feet 
thi-ee  inches  deep  instead  of  four  feet,  this  having  been  found,  from  the 
nature  of  the  roof,  the  most  suitable  distance  in  working  this  particular 
mine.  The  height  or  width  of  the  groove  or  "  baring"  is  three  and  a 
quarter  inches  in  front,  and  two  and  a  half  inches  at  the  back. 

The  ram  and  cylinder  are  fitted  with  hydraulic  leathers,  as  in  the 
well-known  Bramah  press,  and  they  are  easy  of  access  for  renewal. 

From  this  description  it  will  be  seen  that  the  machine  is  perfectly 
self-acting  in  all  its  operations,  fixing  itself  "dead-fast"  between  roof 
and  floor  when  the  cutting- tools  are  penetrating  the  coal,  and  releasing 
itself  during  the  return-stroke,  and  at  its  completion  traversing  on  the 
rails  the  requisite  distance  for  the  next  cutting-stroke. 

There  is  no  percussive  action  either  against  the  roof  or  against  the 
coal,  but  simply  concentrated  pressure.  Irregularities  or  breaks  in  the 
roof  do  not  affect  the  action  of  the  "  Iiolder-on,"  for  they  can  easily  be 
bridged  over,  or  the  head  will  stride  them.  During  the  working  of  the 
machine  there  is  little  noise,  and  the  cutting  action  being  slow,  there  is 
DO  dust,  neither  is  there  any  violent  wear  and  tear.  For  the  same 
reason,  when  cutting  pyrites  the  tools  throw  out  no  sparks,  and  this,  we 
think,  is  a  decided  advantage  in  a  fiery  mine ;  while  the  absence  of  noise 
enables  the  workman  who  attends  the  machine  to  detect  any  movement 
either  of  the  coal  or  of  the  roof. 

It  may  not  be  out  of  place  here  to  state,  that  there  is  hardly  any  limit 
to  the  pressure  of  the  hydraulic  power  as  applied  in  this  machine. 

The  limit  would  appear  to  be  what  the  flexible  pipes  will  bear,  and 
we  understand  that  they  can  be  made  to  sustain  a  pressure  of  1000  lbs. 
per  inch ;  and  as  water  is  practically  incompressible,  the  length  of  the 
pipes  necessary  to  reach  to  the  most  distant  part  of  a  mine  need  be  no 
hindrance  to  the  application  of  the  machine. 

In  the  works  at  Kippax  the  hydraulic  pressure  from  these  pipes  is 
used  to  work  a  double-action  pump  in  the  dip  workings,  and  it  is  equally 
applicable  to  actuate  a  rotative  water-engine  for  hauling  or  other  purposes. 

The  results  of  a  few  trials  of  the  machine,  of  which  we  have  taken 
notes,  are  appended. 

On  tlie  ICth  November,  18fi4,  the  machine  was  at  work,  including 
all  stoppages,  for  four  hours  fifty  minutes,  and  during  that  time  baie<l 
•ixty-eiglit  feet  on  the  face  to  a  depth  of  three  feet  three  inches.     This 
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is  equal  to  16^  feet  per  hour.  The  stoppages  nmounted  to  one  hour 
fourteen  minutes.  Taking  the  time  actually  employed  (two  hours  fifty- 
six  minutes),  the  extent  of  face  bared  per  hour  is  twenty-three  feet. 

On  .30th  November,  1804,  the  machine  began  to  work  at  12?1,  and 
in  thirty  minutes  the  distance  completed  was  fifteen  feet ;  and  in  the  next 
half  hour,  thirteen  feet  four  inches;  and  in  the  third  half  hour,  fifteen 
feet,  being  an  average  of  28-10  feet  per  hour. 

On  the  loth  December,  1864,  in  seventy-four  minutes  thirty-six  feet 
were  completed,  being  after  the  rate  of  twenty-nine  feet  per  liour. 

On  the  24th  January,  1865,  in  eighty-two  minutes  the  distance  was 
thirty  feet,  equal  to  twenty-two  feet  per  hour.  In  this  trial,  owing  to  a 
fall  of  the  roof,  the  stoppage  amounted  to  thirty-six  minutes.  The  time 
actually  employed  was  forty-six  minutes,  being  at  the  rate  of  thirty-nine 
feet  per  hour. 

It  must  be  borne  in  mind  that  these  trials  are  the  results  of  the  first 
machine.  Tlie  principal  working  parts  in  the  subsequent  machines  are 
made  of  steel,  and  the  cylinders  lined  with  brass.  The  "holder-on"  is 
made  to  descend  by  water  pressure  as  well  as  by  gravity,  so  as  to  enable 
the  machine  to  work  freely  in  dip  workings  under  back-pressure. 
Besides  the  quicker  descent  of  the  "  holder-on,"  the  area  of  the  main 
cylinder  is  slightly  increased,  so  as  to  accelerate  the  back-  or  return- 
stroke  of  the  cutting-tools,  from  which  it  is  fair  to  infer  that  a  greater 
length  of  face  per  hour  will  be  accomplished  to  anj-  required  depth  at 
once  going  over. 

Statement  of  Cost  of  'Wobkiso  tite  Coal-Cuttixo  Machin-e.  as  compared 

WITH  HaxD-LABOI-R,  IN  THE  HAIOH  McX)R  CoAL.  AT  KlPPAX  COLLIERY. 
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During  these  trials  the  machine  was  much  out  of  order,  the  baring 
excessively  hard,  and  the  faces  short. 

The  sum  under  the  head  of  capital  is  thus  obtained  : — Cost  of  engine 
for  working  the  machine,  the  machine  it»<elf,  boiler,  piiH-s,  and  all  other 
expenses,  £600.     The  engine  is  capable  of  actuating  two  niacliines. 
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Allowed  20  per  cent,  for  interest  and  wear  and  tear,  £120, 

a.  d. 

This  on  250  working  days  is        9  7 

Slack  (unsaleable) 1  0 

Oil,  taUow,  &c 0  6 

2-r)ll     1 

5    6} 

This  is  assumed  as  a  constant  sum  in  each  trial. 

The  produce  of  slack,  taken  from  the  coals  sent  out  of  the  pit,  and 
got  by  manual  labour,  in  January  and  February  last  (a  portion  of  slack 
being  left  below),  is  18'3  per  cent. 

The  produce  of  slack  from  the  quantity  of  coal  bared  by  the  machine 
is  8  per  cent.,  and  all  is  sent  out  of  the  pit. 

The  difference  in  price  between  coals  and  slack  is  is.  a  ton. 

Hence  18-3  -  8  =  10-3  x  is.  =  il-2  -j-  100  =  i'did.  per  ton. 

The  quantity  of  slack  left  underground  is  18"7o  per  cent.,  when  the 
coal  is  bared  by  hand,  and  is  altogether  lost. 

Per  Ton. 
6.     i. 

Average  price  of  all  kinds  of  coal  and  slack  sold  ia  ...    5    6 

If  the  18'75  were  sent  to  the  surface  the  cost  would  be    ...    3    0 

Loss  per  ton  ...         ...         ...         ...         ...     2     6 

Hence  18-75  x  2s.  Gd.  =  4610J  -H  100  =  5-C2d.  per  ton. 

Therefore,  supposing  that  there  is  no  actual  saving  in  baring  the  coal 
by  the  machine,  there  is  in  this  instance  a  saving  of  10-58d.  per  ton  in  the 
produce  alone. 

Anj'  coal  can  be  worked  "end"  by  the  machine  instead  of  board. 

At  Kippax  the  quantity  of  slack  produced,  wlien  the  coal  was  worked 
"  board,"  was  33  per  cent. ;  now,  when  it  is  worked  "  end,"  18'3  per  cent. 
on  the  coal  sent  out. 


NORTH     OF    ENGLAND    INSTITUTE 

OF 

MINING   ENGINEERS. 


GENERAL   MEETING.  THURSDAY,  MARCH  2,  1865,  IN  THE   ROOMS   OF 
THE  INSTITUTE.  WESTGATE  STREET,  NEWCASTLE-UPON-TYNE. 


JOHN  B.  SIMPSON,  Esq.,  in  the  Chair. 


The  following-  new  members  were  elected,  viz. : — Mr.  Thos.  Gilchrist, 
Newbottle  Colliery,  Fence  Houses;  Mr.  John  Lancaster,  jun.,  Hunwick, 
etc.,  Collieries,  Bishop  Auckland ;  Mr.  Henry  Aiken,  Falkirk,  North 
Britain  J  Mr.  J.  J.  Horsfuil,  Fairbottom  Colliery,  Ashton-under-Lyne ; 
Mr.  Henry  Richardson,  Backworth  Colliery,  Newcastle ;  and  Mr.  Robert 
Miller,  Outwood,  Wakefield,  Yorkshire. 

Some  conversation  took  place  relative  to  the  proposed  meeting'  in 
Manchester,  letters  on  the  subject  having  been  received  from  Mr.  Andrew 
Knowles,  President  of  the  Manchester  Geological  Society,  and  Mr. 
Dickinson,  Government  Inspector  of  Mines. 

Mr.  Green  WELL  said,  they  should  communicate  with  the  Lancashire 
and  Cheshire  Coal  Trade  Association,  the  committee  of  which  would 
hold  a  meeting  next  week,  at  which  he  expected  to  be  present. 

Mr.  Berkley  moved,  that  the  proposed  meeting  be  held  in  Man- 
chester in  the  early  part  of  July  next,  subject  to  the  approval  of  the 
Lancashire  and  Cheshire  Coal  Trade  Association  ;  and  that  the  Secretary 
be  instructed  to  send  particulars  of  the  proceedings  at  the  Birmingham 
meeting  to  the  President  of  the  Association. 

Mr.  Southern  seconded  the  motion,  which  was  carried  unanimously. 

THE  IRON  MINES  AND  MANUFACTURES  OF  NOVA  SCOTIA. 
Mr.  Hedley's  pajier  on   the  Coal-field  of  Nova  Scotia  stood  for  dis- 
cusoioD,  but  the  author  w:ts  not  present. 
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Mr.  Green  WELL  said,  there  was  nothing'  to  discuss  in  a  paper  of 
tliis  kind  :  there  was  no  theory  brought  forward. 

Mr.  Berkley  begg'ed  to  move  that  the  discussion  be  passed  over, 
b\it  that  it  may,  by  tlie  desire  of  any  member,  be  renewed  at  a  fiiture 
meeting,  when  Mr.  Iledley  is  present. 

Mr.  Greenwbll  seconded  the  motion,  which  was  carried  by  show 
of  hands. 

Mr.  Howse's  paper  on  the  Boundary  between  the  Millstone-grit  and 
Mountain-limestone  stood  next.  It  was  remarked  that,  as  other  gentle- 
men interested  in  the  discussion  were  absent,  it  had  better  be  postponed. 
This  was  agreed  to. 

Mr.  Greenwell  read  a  paper  "On  the  Rating  of  Coal  Mines." 

Mr.  Ramsay — You  separate  houses,  coke  ovens,  and  everything  else. 

Mr.  Greenwell  said,  he  wished  to  lay  down  a  principle.  You  are 
holding  and  occupying  the  fixed  plant  in  a  colliery,  in  the  same  way  as  you 
are  holding  and  occupying  a  house.  It  matters  not  what  trade  you  carry 
on  in  the  house;  and  it  matters  not  what  profit  you  make  in  the  colliery. 
The  profit  is  not  rateable  at  all. 

Mr.  Green — You  take  a  tonnage  rate. 

Mr.  Grek.nwell  said,  he  would  rate  every  colliery.  The  reason 
he  would  put  it  in  this  form  was  that  it  worked  hand-in-hand  with  the 
statute. 

The  Chairman  said,  that  generally  a  colliery  was  in  different  town- 
ships, and  the  rate  must  be  proportioned  to  each. 

Mr.  Greenwell  said,  the  first  thing  was  to  discuss  the  general 
jirinciple.  The  rate  was  a  rate  of  occupation.  Where  tlie  colliery  j)lant 
was  situated,  there  the  rate  ought  to  be  paid. 

Mr.  Haqqie  said,  that  would  be  awkward  for  parishes. 

Mr.  Green  said,  the  difficulty  would  be  obviated  by  all  the  parishes 
being  thrown  into  a  union. 

Mr.  Greenwell  said,  he  was  not  certain  whether  coke-ovens  were 
rateable  at  all  or  not.  Ho  thought  the  cost  of  repairs  would  come  to 
more  than  the  rent,  and  therefore  they  would  not  be  rateable.  If  the 
repairs  came  to  the  full  amount  of  the  rent,  they  could  claim  the  amount 
as  a  sct-ofl'  for  niteable  ]iurposes. 

Thanks  having  been  voted  to  .Mr.  lircenwcll  for  his  valuable  paper, 
the  proceedings  terminated. 


THE    RATING    OF    COAL    MINES. 


By  G.  C.  GREENWELL,  F.G.S. 


The  principle  of  rating  coal  mines  is  contained  in  the  Parochial  Assess- 
ment Act,  6  and  7  Wm.  TV.,  c.  96.  It  is  there  enacted  that  no  rate  for 
the  relief  of  the  poor  should  be  of  any  force  which  should  not  be  made 
upon  an  estimate  of  the  net  annual  valve  of  the  property  rated,  that  is  to 
say,  of  the  rent  at  which  the  same  might  reasonablj-  be  expected  to  let 
from  year  to  year,  free  of  all  usual  tenants'  rates  and  taxes,  and  tithe- 
commutation  rent-charge  if  any,  and  deducting  therefrom  the  probable 
annual  average  cost  of  the  repairs,  insurance,  and  other  expenses  necessary 
to  maintain  it  in  a  state  to  command  such  rent. 

Such  is  the  principle  as  laid  down  by  the  statute,  but  such  certainly' 
is  not  that  upon  which  coal-mines  are  ordinarilj'  rated. 

Coal  mines  are  usually  rated  in  proportion  to  the  amount  paid  to  the 
proprietor  as  the  purchase  of  the  coal  hi  xitii.  This  cleaih-  is  not  what 
is  meant  by  the  statute,  for  the  rent  of  anything  let  from  year  to  year, 
implies  that  the  thing  let  continues  from  j-ear  to  3"ear,  and  requires 
repairs,  insurance,  and  other  expenses  to  maintain  it  in  a  state  to  com- 
mand the  rent. 

It  is  also  universally  admitted  that  stock-in-trade  is  not  rateable,  and 
it  is  clear  that  immediately  the  coal  has  been  severed  from  the  freehold 
it  has  become  stock-in-trade.  It  is  not  paid  for  to  the  landlord  until  so 
severed,  and  the  paj-ment  is  therefore  a  simple  working  charge  incident 
to  the  production  of  a  marketable  article,  as  money  paid  to  a  landed 
proprietor  for  a  tree  is  a  charge  incident  to  the  production  of  those 
articles  into  which  the  tree  may  be  manufactured. 

Upon  the  princij)]e  laid  down  by  the  statute,  the  macliiiiory  ol  a  mine 
is  not  rateable,  because  no  amount  of  repairs,  etc.,  would  niaintaiii  it  in 
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the  same  state  from  year  to  venr ;  and  the  repairs  added  to  the  deprecia- 
tion would,  in  most  cases,  exceed  the  amount  which  might  be  paid  as  a 
rent  for  such  machinery. 

Practically,  the  rent  at  which  a  coal  mine  should  be  let  to  a  tenant 
from  year  to  year,  would  be  the  rent  that  he  wotdd  give  to  the  landlord 
for  such  fixtures  as  the  previous  tenant  could  not  remove. 

Tie  could  not  thus  become  tenant  of  the  machinery  at  all — he  would 
iiave  to  purchase  it,  and  he  could  only  do  this  in  the  event  of  the  pre- 
vious tenant  beins:  willin":  to  sell. 

It  has  been  proposed*  that  "  the  annual  value  of  a  colliery,  therefore, 
must  mainly  depend  upon  the  produce  of  the  mine,  and  the  cost  of 
production  with  the  use  of  the  machinery  and  other  appurtenances 
belonging  to  it.  The  clear  annual  ])roceeds,  arising  from  the  sale  of  the 
coals,  must  first  be  ascertained,  after  deducting  all  the  current  costs  of 
working  and  management,  all  usual  tenants'  rates  and  taxes,  the  probable 
average  cost  of  the  repairs,  insurance,  and  other  expenses  incident  to  the 
mine,  the  machinery,  works,  ways,  staiths,  buildings,  and  other  property 
of  the  colliery.  In  districts  where  the  mineral  is  subject  to  tithe,  the 
tithe-commutation  rent-charge  should  be  deducted.  It  may  then  be 
inquired,  what  would  be  the  omonnt  of  reasonable  rent  which  a  yearly 
tenant  should  pay  for  the  whole  colliery,  in  order  to  spcure  to  him  a  proper 
profit  and  remuneration  for  his  risk  and  undertaking,  and  under  the 
assumption  that  the  mine  will  continue  to  be  worked  in  a  regular  and 
workmanlike  manner.  The  amount  of  this  rent  will  be  the  proper  source 
of  the  rate." 

This  mode  of  assessment  would  have  the  simple  effect  of  converting 
a  poors'  rate  into  an  income-tax,  and  would  place  colliery  property  in  an 
unfair  position  with  regard  to  every  other  manufacturing  property  in  the 
kingdom.  It  would  be  as  consistent  as  to  rate  a  bank,  a  cotton  mill,  or 
an  iron  foundry,  in  proportion  to  the  amount  of  business  done  and  profits 
realized. 

It  is  besides  laid  downf  that  "  a  fictitious  value  which  a  mine  acquires 
from  peculiar  circumstances,  must  not  be  mist.nken  for  the  probable 
amount  of  rent  for  which  the  mine  would  let  to  a  bonA  fide  company," 

In  the  present  state  of  the  law,  however,  coal-mines  are  rateable  : 
the  principle  has,  as  before  stated,  been  clearly  laid  down,  and  my  object 

*  Biiinbridpc.  I.nw  of  Minos  nnd  Minerals,  2nd  Ed.,  p.  4,"if>. 
t  lineors,  Lftw  of  Mines.  Minornis,  nnd  Quarries,  p.  S28. 


95 

in  this  paper  is  to  attempt  so  to  applj'  it  as  practically  to  meet  every 
case,  and  to  avoid  the  anomalies  to  which  its  general  interpretation  has 
hitherto  given  rise. 

It  is  submitted  that  a  mine  should  be  viewed  in  the  same  light  as  a 
house  or  a  factory,  and  that,  as  in  the  case  quoted  by  Mr.  Rogers,  all 
peculiar  circumstances  should  be  completely  discarded. 

It  is  therefore  suggested,  that  the  rateable  value  of  a  colliery  should 
be  based  on  such  rent  as  would  be  given  to  a  landlord  for  the  immoveable 
plant  necessary,  on  the  average  of  the  whole  kingdom  to  produce  the 
quantity  of  coal  worked  at  any  given  coUiery.  It  appears  from  3[r.  Hunt's 
statistics  that  the  average  production  is  about  30,000  tons  per  colliery 
per  annum.  I  assume  for  the  sake  of  argument,  that  the  average  depth 
of  the  colliery  is  ICO  fathoms,  and  that  the  average  cost  of  shafts,  engine- 
houses,  and  other  unmoveable  plant  necessary  to  produce  30,000  tons 
per  annum  is  £10,000. 

House  property  usually  produces  6  per  cent.,  and  I  therefore  propose 
G  per  cent,  to  be  applied  in  this  case  for  assessment,  which  would  produce 
£.C>00  per  annum.  Still  applying  the  custom  of  rating  houses  to  collieries, 
I  would  make  a  reduction,  say,  of  one-sixth  for  repairs,  &c.,  thus  making 
the  rateable  value  of  collieries  £500  per  annum  for  every  30,000  tons  of 
coal  raised. 

Thus,  a  colliery  producing  1-50,000  tons  per  annum  would  be  rated  at 
£2500 ;  and  one  producing  300,000  tons  at  £5000. 

The  foregoing  proposal  I  submit  to  the  North  of  England  Institute 
of  Mining  Engineers  with  great  deference  :  none  know  better  than  they 
the  difficulties  that  now  exist  in  getting  rating  matters  arranged.  I  have 
endeavoured  to  suggest  a  plan  which  I  think  easy  of  general  application, 
and  at  the  same  time  consistent  with  the  Parochial  Assessment  Act, 
and  calculated  to  avoid  what  has  been,  and,  as  at  present  conducted, 
will  always  be  a  fruitful  source  of  litigation  and  annoyance. 


NORTH     OF    ENGLAND    INSTITUTE 

OF 

MIXIXG   ENGINEERS. 


GENERAL   MEETING.  SATURDAY,  APRIL  1,  ISG.'.,  IX  THE   ROOMS   OF 
THE  INSTITUTE,  WESTGATE  STREET,  NEWCASTLE-UPON-TYNE. 


EDWAKD  F.  BOYD,  Esq.,  in  the  Chatb. 


The  Secretary  read  the  minutes  of  the  preceding  meeting,  which 
were  duly  confirmed. 

An  application  from  Mr.  Embleton,  for  the  republication  of  his  paper, 
was  then  broujht  before  the  meeting.  The  Secretary  stated  that  Mr. 
Embleton's  request  had  been  granted,  on  condition  that  he  would  pursue 
the  invariable  rule  adopted  in  these  matters.     This  was  also  confirmed. 

The  following  gentlemen  were  unanimously  elected  members  of  the 
Institute  : — Mr.  John  Oliver,  Victoria  Colliery,  Coventry ;  Mr.  Stuart  C. 
Wardle,  Townley  Colliery,  Blaydon-on-Tyne ;  and  Mr.  John  Darling- 
ton, of  the  firm  of  Phillips  and  Darlington,  Moorgate  Street  Chambers, 
London. 

The  Chairman  said,  the  next  matter  was  the  consideration  of  the 
pajierread  by  Mr.  Cochrane,  at  the  February  meeting,  viz.,  the  "Descrip- 
tion of  M.  Guibal's  Ventilator  at  Elswick  Colliery." 

After  a  few  remarks  from  Mr.  Atkinson  on  the  subject,  the  meeting 
broke  up. 
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NORTH    OF    ENGLAND    INSTITUTE 

OF 

MINING    ENGINEEES. 


GENERAL  MEETING,  THUESDAT,  MAY  4,  1SG5,  IN  THE  ROOMS  OF  THE 
INSTITUTE,  WESTGATE  STREET,  NEWCASTLE-UPON-TYNE. 


GEO.  W.  SOUTHERN,  Esq.,  ra  the  Chaib. 


The  Secretary  Laving  read  the  minutes  of  the  Council,  and  a  letter 
from  Mr.  Embleton,  expressing'  his  regret  at  not  being  able  to  attend, 
and  Mr.  Greenwell  also  being  absent,  the  meeting  adjourned,  there  being 
no  business  of  any  kind  before  them. 


NORTH    OF    ENGLAND    INSTITUTE 

OF 

MINING   ENGINEERS. 


GENERAL  MEETING,  SATUSDAY,  JUNE  3,  1865,  IN  THE  ROOMS  OF  THE 
INSTITUTE,  WESTGATE  STREET,  NEWCASTLE-UPON-TYNE. 


NICHOLAS  WOOD,  Esq.,  President  op  the  Institute,  m  the  Chaib. 


The  Secretary  (Mr.  Doubleday)  having  read  the  minutes  of  the 
Council, 

The  President  called  attention  to  a  programme  which  had  been 
drawn  up  with  reference  to  the  Manchester  Meeting.  He  believed  that 
on  a  former  occasion  a  committee  was  appointed  to  make  arrangements, 
and  this  had  been  productive  of  very  considerable  benefit.  He  thought 
that  in  this  case  they  could  not  do  better  than  follow  the  example  of  the 
Birmingham  Meeting,  he  would  therefore  simply  move  that  a  committee 
be  appointed  to  coojierate  with  the  committee  which  was  already 
appointed  in  Manchester  with  reference  to  the  arrangements  which  had 
to  be  made  for  the  meeting  in  July. 

The  motion  was  agreed  to,  and  the  following  gentlemen  were 
appointed  to  form  the  committee,  with  power  to  add  to  their  number, 
viz.: — Messrs.  John  Daglish,  Lindsay  Wood,  T.  Douglas,  W.  Cochrane, 
and  E.  Boyd. 

On  the  motion  of  the  President,  the  resolution  of  the  Council  of 
the  2oth  of  Marcli,  fixing  the  days  of  meeting  for  the  11th,  12th,  lytli, 
and  14th  July,  was  confirmed. 

COAL-CUTTINQ  MACHINE  AND  RATING  OF  COAL-MINES. 

The  paper  of  Mr.  Embleton  on  the  "  Patent  Hydraulic  Coal-Cutting 
Machine,"   in  use  at  Kippax  Colliery,  stood  for  discussion,  but  that 
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gentleman   not   being  present   the  meetinpr  took  up  the  paper  of  5Ir. 
G.  C.  Greenwell,  on  the  "  Ratings  of  Coal-Mines." 

Mr.  Greenwell  said,  be  bad  only  one  remark  to  make,  and  that 
was  in  illustration  or  corroboration  of  the  view  taken  in  tbe  paper, 
namely,  that  when  the  coal  had  been  sold  by  the  landlord  to  a  purchaser, 
it  was  a  creation  of  a  new  capital  capable  of  being  invested,  and  pro- 
ducing a  rent  which  then  became  rateable.  Now  if,  in  the  first  instance, 
they  rated  the  fireehold,  this  property  would  be  rated  twice  over.  A 
remark  had  been  made  to  him  to  this  effect : — "  Don't  you  think  that 
diflFerence  of  situation  may  make  a  thing  more  valuable  ?"  His  reply 
was,  "  Yes,  more  valuable  as  a  saleable  article. 

Mr.  Marle7  said,  he  agreed  very  nearly  in  the  remarks  of  Mr. 
Greenwell,  but  he  wished  him  more  clearly  to  define  the  difference 
between  moveable  and  immoveable  "plant."  Further  he  might  go  on  to 
illustrate  Mr.  Greenwell's  remarks.  A  rent  was  usuall3-  reserved  on  coal ; 
and  it  became  the  lessees  and  the  lessors — the  lessors  particularly  to 
consider  if  they  were  to  have  a  continuation  of  the  income  tax — how 
far  they  should  modify  their  leases  so  as  to  make  it  a  bonfi-fide  sale,  the 
purchase  money  to  be  paid  by  instalments.  He  believed  that  in  every 
case  it  was  a  sale,  and  as  now  it  was  an  assessment  of  income  tax  on  the 
instalments  of  the  purchase  money.  He  knew  one  case  where  it  was  so  put 
in  a  legal  document  as  to  avoid  coming  in  the  shape  or  appearance 
of  rent.  The  money  was  paid  by  instalments,  and  though  the  instal- 
ments varied  by  the  tonnage,  it  was  still  a  sale.  He  would  avoid  the 
income  tax  on  the  whole  of  them.  It  was  a  payment  of  purchase  money 
by  instalments. 

Mr.  Greenwell  said,  the  distinction  he  drew  was  this : — what  he 
called  immoveable  "  plant"  was  what,  at  the  termination  of  his  lease,  a 
lessee  could  not  Uike  away,  such  as  shafts,  engine-houses,  and  other 
buildings  which  would  remain  the  landlord's  property,  and  he  could  let 
to  an  incoming  tenant.  Moveable  "plant"  was  everything  which  a  lessee 
could  take  away. 

Mr.  Boyd  said,  with  regard  to  the  income  tax,  Mr.  Marley  would 
have  some  difficulty  in  establishing  his  proposition  to  get  rid  of  it. 
Assuming  that  the  payment  per  ton  was  a  paynjont  of  instahnents,  yet  if 
n  lessee  was  receiving  newly-created  capital,  the  annual  sum  would  cer- 
tainly seem  to  be  rateable  to  the  income  tax. 

Mr.  Marley  soid,  ho  did  not  mean  to  say  that  no  amount  or  sum  by 
way  of  rent  was  not  liable  to  the  income  tax  ;  but  ho  said  tliat  the  ton- 
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nage  rent  should  not  be  the  rent  on  which  the  income  tax  was  rated. 
But  that  the  proposed  principle,  which  was  arrived  at  in  Mr.  Greenwell's 
paper,  in  rating'  a  colliery  should  be  the  same  for  the  assessing;  of  the 
income  tax.  He  agreed  with  Mr.  Greenwell  as  to  the  definition  of 
moveable  and  immoveable  "plant."  Mr.  Greenwell  said,  what  would 
the  landlord  get  for  the  collierj'  that  was  left  ?  It  would  be  a  little 
uncertain  as  to  what  the  landlord  would  get.  It  would  depend  some- 
what upon  whether  the  colliery  had  a  deep  shaft  or  a  shallow  one ;  and 
it  would  vary  with  the  position  of  the  articles  which  he  had  to  sell. 
Mr.  Greenwell  said,  the  lessor  having  sunk  the  shaft,  asks  a  rent 
from  the  new  lessee.  If  it  came  to  the  question  of  income  tax,  he  quite 
agreed  with  Mr.  Marley.  He  thought  that  an  income  tax  on  the  thing 
to  be  sold,  ought  to  be  fairl}-  levied. 

Mr.  Boyd  said,  if  this  subject  was  discussed  any  further,  it  would  be 
desirable  that  Mr.  Taylor  should  be  present,  that  he  might  give  them  an 
account  of  the  mode  of  rating  at  Ryhope  Colliery. 

The  President  suggested,  that  they  should  postpone  the  discussion, 
and  that  Mr.  Taylor  might  be  asked  to  furnish  them  with  all  the  papers. 
Mr.  Boyd  said,  if  any  steps  could  be  taken  by  which  they  could 
improve  the  condition  of  the  rating  of  collieries,  he  did  not  believe  that 
any  remarks  would  be  of  greater  weight  than  those  coming  from  the 
members  of  this  Institute. 

Mr.  Marley  said,  if  there  was  any  intention  to  get  information  from 
Mr.  Taylor  on  the  rating  question,  he  would  move  that  the  discussion  be 
adjourned. 

The  President  said,  this  was  a  very  important  discussion.  It  was 
a  subject  which  he  had  had  before  him  on  another  occasion  when  he  had 
presided.  He  referred  to  the  meeting  of  Associated  Coalowners  of  Great 
Britain.  This  was  one  of  the  subjects  that  had  been  repeatedly  before 
them.  The  result  of  those  discussions  was  anything  but  satisfactory. 
He  did  not  know  that  they  could  throw  much  more  light  upon  it.  Coal- 
owners  from  different  districts  had  given  their  opinions  as  to  the  mode  of 
rating,  but  as  he  had  said,  the  result  of  the  discussions  was  not  very 
satisfactory.  He  very  much  regretted  that  it  was  not  in  his  power  to 
take  part  in  the  discussion  on  this  occasion,  which  he  was  very  anxious 
to  do.  It  was  known  to  them  all  that  he  had  not  attended  these  meetings 
lately ;  and  he  was  soiTy  to  say  that  the  cause  of  his  not  attending  was 
want  of  hf-akh.     The  same  cause  had  disabled  liiiii  from  taking  part  in 
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this  discussion  to-day.  He  trusted  that  tlie  discussion  might  not  end  at 
this  meeting.  There  would  be  other  meeting^i,  '"ihen  he  hoped  he  would 
be  in  better  henlth,  and  better  able  to  take  part  in  the  discussion. 
He  was  not  sure  that  the  state  of  his  health  might  not  operate  in 
preventing  his  attending  the  meeting  at  Manchester.  He  should  very 
much  regret  if  he  was  prevented  from  presiding  on  that  occasion ;  but, 
looking  at  the  state  of  his  health  during  the  past  month  or  so,  he 
could  not  be  certain  that  he  would  be  able  to  attend.  He  regretted  it 
very  much.  Nothing  would  induce  him  to  forego  attendance  on  that 
occasion  except  sheer  necessitj'.  He  thought  it  was  desirable  if  they 
could  look  about  for  some  gentleman,  in  case  he  was  noS  able  to  attend. 
He  should  like  the  Institute  to  be  supported  on  that  occasion,  and  ho 
knew  that  there  were  gentlemen  connected  with  the  Institute  who  were 
able,  and  he  believed,  willing,  to  undertake  the  task,  if  he  should  not  be 
present.  It  should  be  some  gentleman  who  had  the  confidence  of  the 
Institute.  He  should  certainly,  if  able,  make  a  point  of  attending,  but 
he  thought  it  due  to  the  meeting  to  make  these  remarks. 

Mr.  E.  Potter  said,  he  only  expressed  the  sentiments  of  the  members 
present,  who  had  heard  the  statement  of  the  President  as  to  the  state  of 
his  health.  They  all  hoped  that  he  would  soon  be  in  good  health  again  ; 
and  that  he  would  be  able  to  preside  at  Manchester.  There  was  another 
subject  which  had  occupied  the  attention  of  the  members  for  some  time, 
and  that  was,  to  place  some  memorial  of  their  President  in  that  room, 
where  he  had  on  so  many  occasions  illustrated  the  v;mous  subjects  which 
had  come  before  the  Institute  for  their  discussion.  He  was  only  sorry 
that  Mr.  Southern  was  not  here  to  open  the  subject,  for  they  were  indebted 
to  him  for  having  originated  the  idea.  The  proposal  was  that  a  portrait, 
which  might  now  be  seen  in  the  gallery  of  Mr.  Turner,  and  which  had 
been  inspected  by  many  members,  should  be  hung  up  in  that  room.  All 
would  agree  that  it  was  a  very  good  likeness,  and  would  hel])  to  perpetuate 
the  memory  of  their  President. 

Mr.  RoYD  supported  the  proposition.  He  thought  it  was  a  fitting 
compliment  to  pay  to  their  President.  Those  who  had  seen  the  portrait 
would  agree  with  him,  that  it  was  not  only  a  very  good  likeness,  but  a 
handsome  work  of  art. 

The  Pnr.siDENT  said,  he  scarcely  knew  what  to  say  except  liiat  he 
was  greatly  oldiged  to  them.  He  felt  very  much  tiie  compliment  they 
proposed  to  pay  him.  He  tho\iglit  he  had  done  to  the  best  of  iiis  aliility 
what  he  considered  to  be  a  duty  to  the  profession.     If  his  labours  had 
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beon  productive  of  any  g'ood,  he  was  full}'  repaid  bv  their  kindness.  At 
the  same  time  he  could  not  object  to  any  memento  that  should  serve  as 
it  were  to  keep  alive  the  sort  of  feeling  that  ought  to  pervade  the 
members  of  the  Institute  where  any  member  had  done  his  duty.  He 
was  obliged  for  the  suggestion  made,  and  no  doubt  it  would  be  well 
considered  before  it  was  carried  into  effect.  Anj-thing  that  could  tend 
to  perpetuate  the  labours  of  that  body  could  only  be  for  the  general  good. 

NOMINATION  OF  OFFICERS. 
Mr.  Marley  said,  to-day  was  the  day  for  nominating  the  officers  for 
the  jensuing  year,  and  some  of  the  members  then  handed  in  papers  of 
nominations. 

COAL-CUTTING  MACHINES. 

Mr.  Douglas  said,  with  regard  to  the  question  of  coal-cutting 
machines,  it  would  be  interesting  to  hear  from  persons  who  had  had 
opportunities  of  judging,  their  opinion  of  the  merits  of  these  machines. 
Mr.  Lindsay  Wood  had  read  a  paper  on  Firth's  machine,  and  he  had 
tried  one  at  Hetton.  He  had  also  seen  the  Kippax  machine,  and  he 
would,  perha]is,  be  prepared  to  say  how  far  one  was  superior  to  the  other 
in  his  judgment.  There  were  at  present  three  kinds  of  machines  in  opera- 
tion. The  Kippax  machine  acted  on  the  slotting  principle,  those  such 
as  Firth's  on  the  pick  principle,  while  Harrison's  machine,  recently  in- 
troduced into  the  Bishop's  Close  Colliery,  had  a  rotary  motion.  He 
trusted  this  very  important  question  would  be  fully  gone  into  at  the 
Manchester  meeting. 

The  PiiEsiDENT  said,  it  was  a  subject  which  he  would  not  like  to 
have  passed  over  in  an  imperfect  manner. 

Mr.  Cochrane  said,  it  would  no  doubt  be  discussed  at  the  Manchester 
mei  (iiig,  and  they  might  leave  it  till  then. 

Mr.  Mahlev  said,  they  would  still  have  to  discuss  tlie  question  here. 
For  if  true  that  they  would  only  have  two  hours  in  the  whole  four  days 
lor  the  reading  of  papers,  tiiey  could  not  have  many  papers  read  or  dis- 
cussed at  Manchester.  They  might  leave  it  till  the  annual  meeting, 
when  it  would  make  a  good  subject  for  discussion. 

Mr.  Lindsay  Wood  said,  he  had  been  in  communication  with  Mr. 
Dyson,  for  tlie  trial  of  hi.s  patent.  Firth's  machine  was  the  only  one 
Mliich  had  been  tried  at  Hetton  as  yet.  When  both  had  been  tried,  he 
would  be  able  to  make  a  comparison  of  their  respective  merits. 

Thoiffceting  then  broke  up. 
Vol.  XIV.— June,  ibW.  v 
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SPECIAL    IIEETIXG    AT    MASCHESTEE,    JULY    11th,    I860. 


The  formal  business  of  the  meeting  was  opened  on  Tuesday  morning-, 
July  11th,  in  the  Lecture  Theatre  of  the  Roval  Institution,  Mosky 
Street,  Manchester. 

J.  T.  WooDHOusE,  Esq.,  in  the  absence,  from  illness,  of  NicholasWood, 
Esq.,  the  President,  occupied  the  chair,  and  in  his  opening-  remarks 
said : — It  is  not  customary,  gentlemeUj  at  meetings  of  this  important 
character,  for  the  Chairman  to  bring  himself  very  promineatl}'  forward 
in  the  first  instance.  The  Chairman  is  generally  noticed  later  on  in  the 
day ;  but  in  this  particular  case  I,  perhaps,  may  be  pardoned  if  I  ask 
your  permission  to  say  one  or  two  words  for  myself,  and  to  explain  to 
you  the  great  difficulty  that  I  am  now  labouring  under,  in  consequence 
of  having  been  most  unexpectedly  called  to  fill  this  chair.  It  was  only 
yesterday,  at  the  hour  of  one  in  the  afternoon,  that  I  received  this  letter 
from  the  Council  of  the  Institute,  which,  if  I  am  not  taking  up  too  much 
of  your  time,  I  will  read.  [The  Cliairman  then  read  the  letter  from 
Mr.  Doubleday  to  himself,  enclosing  a  resolution  from  the  Council,  to 
the  effect  that  Mr.  Wood  being  unfortunately  unable  to  attend  the 
meeting,  Mr.  Woodhouse  was  the  most  proper  person  to  undertake  the 
duties  of  Chairman  at  the  meeting.]  Tlie  Chairman,  in  continuation, 
said — Irrespective  of  a  request  of  that  sort,  I  should  certainly  have 
attended  this  meeting;  but  I  regi'et  very  much  indeed  that  some  person, 
or  one  of  the  Vice-Presidents,  much  more  competent  tlian  myself,  was 
not  appointed  to  take  the  chair.  .A.nd  I  regret  it  very  mucli  indeed, 
because,  as  some  of  you  are  aware,  I  am  not  resident  in  the  North  of 
England.  I  am  what  you  may  call  a  southern  man  ;  but  I  have  the 
honour  to  be  a  member  and  one  of  tlie  Council  of  the  Institute  wliose 
Vice-Presidents   are  Mr.  Armstrong,  Mr.  J.  Taylor,  and  Mr.  Thomas 
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E.  Forster.  I  lia'l  an  assurance  from  Mr.  Thomas  E.  Forster  that  he  would 
be  here  to-dav,  and  I  deeply  rei^ret  that  it  is  not  so,  for  I  do  feel  that 
this  Institution  ought  to  be  represented  to-day,  and  throughout  the  whole 
of  these  proceedings,  by  a  man  from  the  North  of  England.  However, 
it  is  not  so.  It  appears  that  those  gentlemen  are  "  rather  backward  at 
coming  forward,"  as  the  saying  is,  and  sooner  than  leave  the  ship  to  go 
to  wreck,  I  myself  will  take,  as  far  as  I  can,  tiie  conduct  of  the  business 
of  this  meeting.  The  fact  is  this  :  I  shall  throw  myself  upon  the  meeting 
— not  in  a  physical  point  of  view,  because  there  would  be  a  little  injury 
to  somebody — but  I  shall  throw  m3'self  entirely  upon  your  generosity. 
IJe  so  good  as  to  cheer  me  up  in  the  usual  way,  by  calling  "  hear,  hear," 
whenever  I  appear  to  be  sticking  fast,  and  I  have  no  doubt  we  shall  pull 
through.  I  will  now  take  a  brief  notice,  if  you  will  permit  me,  of  regret 
at  the  absence  of  our  excellent  President,  Mr.  Wood.  I  have  had  the 
honour  to  know  Mr.  Wood  a  great  many  years,  and  to  sum  up  in  a  few 
words  that  which  many  of  you  feel  quite  as  warmly  towards  him  as  I 
do — to  know  Mr.  Wood  is  to  love  him.  I  think  of  all  the  scientific  men 
I  have  ever  met,  there  is  no  man  who  combines  so  much  the  thorough 
English  gentlemen  with  the  practical  qualities  of  the  man  of  science,  as 
Mr.  Wood.  His  uniform  urbanity,  his  kindness,  and  his  attention  to 
details  of  every  kind,  enlist  our  sympathies  towards  him,  and  we  cannot 
but  feel  a  deep  regret  at  his  absence.  I  cannot  but  think  that  his 
absence  will  throw  a  deep  shade  over  this  meeting.  But  it  is  cau.sed  by 
illness,  not,  I  tnist,  of  a  kind  permanently  to  weaken  his  health.  I  am 
informed  by  a  gentlemen  from  the  North  of  England,  wlio  well  knows 
Mr.  Wood,  that  he  fully  intended,  notwithstanding  his  ill-health,  to  come 
bi>rd  and  take  part  in  those  proceedings,  and  that  it  was  only  at  the 
urgent  remonstrances  of  his  medical  advisers  that  he  stayed  away.  I 
believe  there  will  be  an  expression  of  sympathy  with  Mr.  Wood  passed 
on  some  day  during  the  present  meeting.  Tliere  is  a  great  deal  before 
us  to  do.  There  are  members  to  be  elected,  there  are  papers  to  be  read, 
and  there  are  many  liospit,able  dinners  also  to  encounter.  I  have  moved 
about  a  good  deal  amongst  one  sort  of  society  or  other,  but,  speaking  as 
a  member  of  the  Northern  Institute,  I  have  never  seen  an  instance  whore 
a  society  has  been  so  warmly  and  hospitably  received,  and  such  a  pro- 
gramme set  before  them,  as  the  gentlemen  of  the  South  Lancashire  and 
Chcsliire  Coal  .\ssociation  have  sH  firth  for  our  entertainment  now.  It 
would  take  up  too  much  time  to  go  througli  the  whole  programme,  and, 
if  all  be  well,  I  may  have  another  opportunity,  perhaps  to-morrow,  or 
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the  next  day,  if  von  will  permit  me,  to  g'o  through  the  pleasures  which 
are  prepared  for  us.  I  will  conteut  myself  at  present  with  the  business 
of  to-day.  [The  Chairman  then  gave  an  outline  of  the  proceedings  for 
the  day.]  He  continued : — First  of  all,  there  is  a  list  of  new  members 
who  will  be  elected  to-day,  or  considered  to  be  elected,  the  nrimes  having 
been  suspended  in  the  usual  way  at  Newcastle,  and  they  are  de-facto 
members.  Next,  new  members  will  be  elected  by  the  proposal  of  any 
three  members.  These  will  enjoy  the  privileges  of  membership  pending 
their  election  one  month  hence ;  and  I  sincerely  hope  they  will  take  a 
long  part  in  the  present  discussions.  The  following  gentlemen  are  pro- 
posed for  election  as  membei"s : — Thos.  Greener,  Etherley  Collier}-,  Dar- 
lington; Herbert  Fletcher,  Clifton  Colliery,  Manchester;  Kay  Knowles, 
Pendlebury,  Manchester ;  Joseph  Cooksey,  West  Bromwich,  Stafford- 
shire; J.  H.  Cooksey,  West  Bromwich,  Staffordshire;  R.  M.  Knowles, 
Eagley  Bank,  Bolton;  Eiias  Doming,  41,  John  Dalton  Street,  Manches- 
ter; Clegg  Livesey,  Bradford  Colliery,  Manchester;  Edward  Burns,  14, 
Pimblett  Street,  Cheetham,  Manchester;  Joshua  Lancaster,  Kirkless 
Hall  Colliery,  Wigan  ;  Samuel  Lancaster,  Kirkless  Hall  Colliery,  Wigan; 
Hugh  McDonald,  Standish  and  Shevington  Canal  Co.,  Wigan;  T.  W. 
Hilton,  Haigh,  Wigan ;  William  Evans,  Ruabon  Iron  Works,  Ruabon ; 
Robert  Southern,  Coxhoe  Colliery,  Ferryhill ;  Charles  S.  Homer,  Chat- 
terley,  Tunstall;  Wra.  Lowe,  jun.,  Wrexham;  Thos.  S.  Hindhaugh, 
Newbury,  near  Bath;  James  Campbell,  Staveley  Works,  Chesterfield; 
George  Hales,  Broncoed,  Mold;  Wm.  Bryhara,  Jan.,  Ince  Hall,  Wigan; 
P.  Hig^on,  jun.,  Brookland,  Swinton,  Manchester.  Tliis,  gentlemen,  as 
regards  the  proposal  of  new  members.  It  is  one  of  the  advantages  of 
this  Institution,  that  if  we  can  only  secure  plenty  of  practical  talent,  we 
shall  get  men  who  are  taking  an  interest  in  the  develojinient  of  science 
as  applied  to  our  particular  vocation  in  life.  The  Chairman  concluded 
liy  calling  attention  to  the  papers  to  be  read  that  morning. 

The  following  papers  were  read  and  discussed,  viz. : — 
No.  1. — "  On  some  of  the  Leading  Features  of  the  Lancashire  Coal-field," 

by  Joseph  Dickinson. — Mr.  Dickinson  presented  a  printed  copy 

of  the  paper  referred  to  therein. 
No.  2. — "  On    Direct-Acting,    Pumi)ing,    and    Winding   Engines,"   by 

John    Knowles. — Discussion   adjourned   to   Thursday    morning. 

Mr.  Knowles  was  rerjucstcJ  to  supply  furtlicr  details  for  the  tabic 

of  results. 
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No.  3.—  "  On  nn  Improved  Plan  for  Drawing  Coals,"  by  Robert  Aytoun.* 

— Mr.  A3-toun  not  being  present,  this  paper  was  not  discussed. 
No.  4.—"  On  Safety-Cages,"  by  J.  Marley. 

After  tlio  discussions,  votes  of  thanks  were  passed  to  the  authors  of 
the  papers. 

The  meeting  was  then  adjourned  for  an  excursion  to  Messrs.  Knowles' 
collieries. 

Juh)  \'2th. — The  business  of  the  meeting  to-day  consisted  in  an  ex- 
cursion to  the  London  and  North- Western  Railway  Company's  workshops 
at  Crewe,  and  the  Kirkless  Hall  Coal  and  Iron  Company's  works. 

July  13//j. — The  meeting  at  the  Royal  Institution  was  resumed  this 
morning,  at  ten  o'clock,  J.  T.  Woodhouse  again  presiding. 

The  Chairman,  in  opening  the  business,  said,  gentlemen,  it  will 
be  in  your  recollection,  that  at  the  opening  of  these  proceedings,  I  told 
j'ou  that  there  was  a  list  of  members,  who  had  been  duly  proposed  at 
Newcastle,  which  by  some  mistake  had  been  left  behind.  I  have  the 
names  of  the  gentlemen  before  me,  and  their  formal  election  now,  there- 
fore, rests  with  you : — J.  II.  Iledley,  Geo.  Oliver,  R.  L.  Booth,  Astley 
Thompson,  T.  M.  Bunning,  Becket  S.  Chadbourn,  and  Benjamin  Biram. 
If  it  is  your  opinion  that  the  election  of  these  gentlemen  be  confirmed, 
say  "aye;"  to  the  contrary,  "no." 

The  list  was  unanimously  adopted. 

The  Chaiuman  then  read  a  second  list  of  gentlemen  proposed  at  the 
present  meeting,  and  who  would  enjoy  the  privileges  of  membership  at 
once,  on  being  nominated.  They  were  nominated  accordingly,  and  the 
intimation  was  made  that  their  names  would  be  suspended  in  the  council 
room  at  Newcastle,  for  one  month,  in  the  usual  way.  They  are  as 
follow: — S.  Firth,  Manchester;  Tlios.  Shortreed,  Manchester;  John 
Thompson,  Field  House,  Hoole,  Chester ;  E.  Mammet,  C.E.,  Barnsley, 
Yorkshire;  J.  Howard,  Rlackwell;  John  Marshall,  Smithfold  Colliery, 
Little  Halton,  near  Bolton ;  James  Stott,  Basford  Hall,  Stoke-on-Trent; 
Henry  Ashworth,  The  Oaks,  near  Bolton;  John  C.  Sutcliffe,  North 
Gawber  Colliery,  Barnsley. 

The  Ciiaikman  then  said,  he  was  requested  to  inform  them  that  the 

•As  thi»  pii|)cr  hiw  already  boon  piililixhcil  in  Iho  "  Colliery  Oiianlian,"  .July 
8th,  the  Council  consider  it  advisable  not  to  reprint  it  in  the  Transactions  of  the 
Institute.— Ed. 
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proprietors  of  the  following  mines  Lad  very  kindlj-  intimated  their  plea- 
sure to  throw  open  their  mines  to  the  inspection  of  the  members  : — The 
British  Salt  Company's  Works,  Northwich  ;  Messrs.  Thompson  and  Son's 
Rock-and- White  Salt  Works,  North wich ;  and  the  Marston  Salt  Works, 
near  Northwich.  These,  therefore,  must  be  considered  as  part  of  the 
programme  of  the  day. 

The  adjourned  discussion  on  Mr.  Knowles'  paper  was  resumed,  and 
Mr.  Maddison's  communication  in  connection  with  it  read. 

Mr.  Gilroy's  paper,  "  On  Coal  Washing  Machinery,"  was  read  and 
discussed. 

Messrs.  Greenwell  and  Berkley's  paper,  "  On  Tail  Ropes,"  was  read 
and  discussed. 

Votes  of  thanks  to  the  authors  were  proposed  and  carried  unani- 
mously, and  it  being  now  12  o'clock, 

The  Chairman  called  their  attention  to  the  excursion  to  Oldham, 
fixed  for  12-30.  He  was  willing  to  go  on  with  the  present  discussion, 
which  was  a  very  important  one,  but  it  was  necessary  to  settle  their 
arrangements  at  once.  He  wished,  however,  to  take  that  opportunity — 
as  he  could  not  be  present  on  the  following  day — to  say  something  in 
respect  to  the  gentleman  who  sat  on  his  left — Mr.  William  Cochrane. 
He  was  now  addressing  especially  the  members  of  the  Institute.  Mr. 
Cochrane,  in  consequence  of  the  absence  of  the  Local  Secretary, 
Mr.  Doubleday,  had  taken  the  onerous  and  troublesome  duties  of 
arranging  that  meeting,  and  of  assisting  him  (the  Chairman)  in  carrying 
it  out,  and  without  him  he  could  have  done  nothing.  With  that  patience 
and  perseverance  which  characterised  him  in  every  walk  of  life,  he  had 
really  conducted  the  whole  of  the  business.  He,  therefore,  begged  to 
move  "that  the  thanks  of  this  meeting  be  presented  to  Mr.  William 
Cochrane,  who  has  so  ably  discharged  the  duties,  not  only  of  honorary 
but  acting  Secretary  to  the  Institute  during  the  visit  of  its  members  to 
this  district." 

Mr.  Lancaster  had  great  |)lea3ure  in  seconding  the  motion.  He 
thought  Mr.  Cochrane  was  entitled  to  their  warmest  thanks  for  the 
labour  he  had  performed ;  and  he  thought  they  ought  not  to  separate 
without  showing  their  appreciation  of  his  services  in  that  capacity. 
Reverting  to  tail  ropes,  he  said  the  subject  was  so  important  that  it 
ought  not  to  be  slurred  over.  It  was  worthy  of  future  discussion, 
especially  if  they  took  the  opportunity  in  the  meantime  of  looking  at  the 
chains  Mr.  Dickinson  had  been  so  kind  as  to  mention,  and  to  thoroughly 
examine  them. 
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Mr.  T.  E.  FonsTKR — I  wowld  propose  that  a  Committee  be  appointed 
to  examine  into  the  merits  of  the  chain  and  tail  rope  systems. 

Tlie  Chairmax  here  put  the  Tote  of  thanks  to  the  Secretary,  which 
was  carried  by  acclamation. 

The  Secretaut,  in  reply,  said,  you  have  taken  me  so  much  by  sur- 
prise by  the  kind  manner  in  which  you  have  proposed  this  vote  of  thanks 
that  I  am  scarcely  able  to  give  utterance  to  my  feeling  on  the  occasion. 
I  am  sure  that  liad  it  not  been  for  the  valuable  assistance  I  obtained 
from  the  committee  in  Newcastle,  from  Mr.  Peace,  and  from  the  committee 
in  ^lanchester,  the  few  services  I  should  have  been  able  to  render  for  the 
furtherance  of  the  objects  of  this  meeting  would  have  been  very 
insuflScient.  I  have  been  assisted  most  warmly  by  everybody  with 
whom  I  have  come  in  contact;  and  although  the  programme,  which  bad 
been  prepared  by  our  Manchester  friends,  was  so  full  as  to  leave  almost 
nothing  for  us  in  Newcastle  to  suggest,  still  I  found  the  utmost  willing- 
ness to  accede  to  all  the  wishes  of  the  Nortliern  Committee,  and  to  carry 
out  wliatever  we  were  anxious  should  be  done  at  the  Institute.  Speaking 
for  the  committee,  of  which  I  have  the  honour  of  being  the  Secretary, 
we  are  grateful  for  the  assurance  that  you  now  give  us,  that  what  wo 
have  done  has  contributed  at  all  to  the  success  of  the  meeting.  In 
their  name,  as  well  as  my  own,  I  beg  to  thank  you  most  sincerely  for 
the  thanks  you  have  now  voted  to  me. 

A  conversation  as  to  the  subsequent  proceedings  here  ensued,  after 
which, 

Mr.  T.  E.  FoRSTER  again  proposed  the  appointment  of  a  committee 
to  enquire  into  the  relative  merits  of  endless  chains  and  tail  ropes. 

Mr.  Hewlett  seconded  the  motion. 

The  time  iiaving  now  expired,  the  members  hastily  left  the  room  in 
order  to  meet  the  special  train  which  was  to  convey  them  to  Oldham. 

July  Will. — The  business  was  resumed  this  day,  Mr.  T.  E.  Forster, 
Vice-President,  in  the  cliair. 

The  CiiAiKMAN  called  on  the  Secretary  (Mr.  Cochrane,)  to  read  a 
letter  which  ha<l  been  received  from  Mr.  VVoodhouso,  regretting  that  he 
was  unablo  to  remain  in  town  to  preside  over  to-day's  meeting. 

The  Secretary  read  the  letter. 

The  Chairman — The  next  thing,  gentlemen,  is  that  if  there  are 
any  new  members  to  be  nominated,  I  shall  be  glad  to  have  their  name«. 
No  nominations  were  made. 
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The  Secretary — Gentlemen,  I  have  been  asked  this  moi-ning-  to 
biing-  before  your  notice  the  following'  proposition  : — "That  the  thanks 
of  the  Institute  be  given  to  the  Royal  Institution,  for  the  gratuitous  use 
of  the  Lecture  and  Council  Rooms  for  their  meetings ;  and  that  the 
Sccretar}'  (T.  W.  Doubleday)  communicate  the  same  to  the  Institution.'^ 
Tlie  handsome  and  liberal  manner  in  which  we  have  been  met  throughout 
our  visit  by  our  friends  in  Manchester,  has  been  highly  gratifying;  and, 
in  this  particular  instance,  it  has  been  of  great  use  to  us  to  have  such 
splendid  rooms  for  our  meetings.  I  have  great  pleasure  in  proposing 
that  this  r&solution  be  carried. 

The  resolution  was  put  to  the  meeting  and  carried  unanimously. 

The  Chairman — The  next  thing  is,  gentlemen,  to  propose  a  vote  of 
thanks  to  the  Local  Secretary,  Mr.  Peace.  I  am  sure  j-ou  will  all  agree 
with  me  that  he  has  been  most  assiduous  and  attentive  to  his  duties  here. 
And  he  has  g^iven  them  all  gratuitously.  I  beg  to  move — "  That  the 
thanks  of  the  Institute,  and  of  the  members  who  have  attended  the 
meetings,  be  tendered  to  Mr.  Peace,  for  his  valuable  and  gratuitous  ser- 
vices on  behalf  of  the  Institute." 

The  resolution  was  carried  unanimously. 

The  Chairman  said,  the  motion,  with  reference  to  the  appointment 
of  a  Committee  on  Tail  Ropes,  had  not  been  exactly  settled  at  the  previous 
meeting ;  and  the  proposal  required  to  be  ratified  now.  He  thought  it 
would  be  a  most  valuable  thing  if  they  could  get  information  upon  this 
point ;  and  he  had  put  down  a  great  many  names  upon  the  list  he  had 
to  propose  as  a  Committee.  Still,  he  did  not  think  the  Committee  could 
go  into  the  question  as  was  desirable,  unless  the  Institute  would  enable 
them,  by  some  grant  or  vote  of  money,  to  employ  a  person  to  get  up  all 
the  statistical  accounts  for  them.  The  names  were  as  follows  : — Messrs. 
Lancaster,  Hewlett,  T.  W.  Erableton,  J.  Daglish,  G.  Gilroy,  A.  Potter, 
W.  Ai-mstrong,  G.  C.  Greonwell,  J.  Marley,  R.  F.  Matthews,  J.  Stott, 
J.  Knowles,  W.  Cochrane,  L.  Wood,  G.  B.  Forster,  with  power  to  add 
to  their  number.     Three  to  be  a  quorum. 

Mr.  DiCKi.N80>f  thought  tliat  if  they  could  get  either  Mr.  ■lame.'? 
Stott  or  Mr.  Wa<ldington  to  give  them  a  paper,  setting  forth  the  merits 
of  the  endless  chain,  they  could  in  that  way  put  their  views  forward 
forcibly.  But  the  formation  of  a  committee,  if  there  was  to  bo  any 
opinion  expressed,  would  lead  to  an  expression  of  such  an  opinion  as  was 
held  by  the  majority,  which  would  be  in  favour  either  of  tail  ropes  or 
endless  chains. 

Vol.  XIV.— Jllv,  18C5.  g 
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Tlie  Chairman  thoug-ht  othcrw-isc.  lie  thought  these  gentleinen 
would  act  impartiallj ;  and  he  had  that  amount  of  confidence  in  them 
that  he  heliered  they  would  not,  for  the  sake  of  showing  favour  to  either 
the  one  or  the  other,  give  an  opinion  which  they  did  not  really  believe. 

Mr.  Dickinson — You  would  never  be  able  to  get  that  committee 
together. 

The  Chairman — ^That  is  the  main  thing.  I  think  the  Institute 
should  appoint  a  person  to  go  into  the  different  districts  and  get  up 
statistical  accounts,  to  enable  the  committee  to  form  an  opinion. 

The  Secretary  said,  the  Institute  would  be  very  glad  indeed  to 
have  papers  from  the  gentlemen  named  by  Mr.  Dickinson ;  and,  indeed, 
he  thought  Mr.  Stott  had  already  almost  promised  a  paper  on  the  subject. 

Mr.  Dickinson  remarked  that,  as  they  had  Mr.  Green  well's  psiper  on 
one  side,  they  would,  if  they  could  get  such  a  paper  as  he  had  suggested, 
have  both  sides  of  the  question  before  them. 

The  Secretary  thought  it  \rould  be  better  to  have  two  or  three 
papers  on  different  subjects,  or  different  parts  of  the  subject. 

Mr.  Dickinson  had  seen  the  difficulty  of  getting  such  a  committee 
together.     Practically  the  members  could  not  be  got  together. 

The  Chairman — Especially  in  such  a  large  district  as  this  enquiry 
would  include. 

Mr.  Dickinson  thought  it  would  be  well  if  Mr.  WadJington  would 
give  them  a  paper,  as  no  man  knew  the  merits  of  the  system  better, 
because  he  had  nearly  forty  miles  of  endless  chain  at  work. 

The  Secretarv — Do  you  wish  to  propose  that  the  committee  be  not 
appointed  ? 

Mr.  Dickinson — I  think  the  papers  would  serve  the  same  object  in 
a  better  way. 

Mr.  Marley  was  of  opinion,  that  irrespective  of  the  question  whether 
the  general  meeting  should  appoint  a  committee,  it  would  be  very  im- 
portant if  the  gentlemen  who  had  been  named  would  send  papers.  It 
would  facilitate  the  work  of  a  committee,  if  such  should  be  appointed. 
As  a  member  of  the  Council,  he  should  be  very  glad  to  have  them,  and 
if  those  gentlemen  would  read  papers,  they  would  then  have  a  full 
opportunity  not  only  of  stating  their  own  views,  and  supporting  them 
individually,  but  also  of  giving,  in  connection  with  the  subject,  a  larg^ 
number  of  facts ;  and  the  committee  would  then  have  the  papers  before 
them.  lie  should  support  tiio  idea,  if  the  gentlemen  would  b«  kind 
enough  to  consent. 
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Mr.  Dickinson — Well,  have  both  the  committee  and  the  papers. 

Mr.  Marley — I  should  prefer  both. 

The  Secretary  said,  one  use  of  the  committee  would  be  that  they 
would  decide  upon  some  particular  form  of  comparison,  to  supply  to 
gentlemen  who  were  acquainted  with  one  or  other  of  the  two  sides  of  the 
question,  so  as  to  enable  them  to  state  the  results  uniformly.  Without 
such  an  arrangement,  gentlemen  who  took  the  trouble  to  get  up  statistics 
would  not  have  them  in  a  regularly  tabulated  form. 

The  Chairman  thought  the  papers  very  desirable,  but  that  still  great 
benefit  would  result  from  the  appointment  of  a  committee. 

Mr.  Landale  asked  whether  the  committee  was  not  too  large  to  be 
workable  ? 

The  Chairman — We  must  make  a  regulation  that  three  shall  be  a 
quorum. 

Mr.  Dickinson — I  think  you  have  only  one  representative  of  the 
endless  chain. 

The  Secretary — Pray  name  one  or  two  others.  We  could  not 
think  of  another. 

A  Member — Will  not  Mr.  Dickinson  act  upon  it  himself? 

Mr.  Dickinson — No;  I  would  rather  not  act  upon  any  committee. 

The  Chairman — Put  Mr.  Waddington  on  the  committee. 

Mr,  Dickinson — He  is  not  a  member  of  the  Institute. 

The  Chairman — Then  he  ought  to  be. 

Mr.  Dickinson — Yes,  lie  should.     Suppose  you  make  him  one  now. 

The  Chairman  then  called  upon 

Mr.  Emuleton,  who  said — Since  I  read  my  paper  at  Newcastle  I  do 
not  tliink  there  are  any  additional  facts  to  be  added  to  what  I  then  gave, 
except  the  further  trial  of  the  Coal  Cutting  Machine  (Carrett,  Marshall, 
and  Co.'s).  I  find  it  has  been  working,  since  that  paper  was  read,  from 
the  1st  of  March  this  year  up  to  the  present  time,  the  Gth  of  July ;  and 
I  have  here  the  performances  during  that  time.  It  is  a  continuous  per- 
formance, day  by  day,  with  certain  interruptions  for  repairs  and  things 
of  that  kind,  or  when  it  was  not  necessary  to  work  it.  Without  further 
detail  I  will  just  state  these  few  facts.  The  average  rate  ol  baring  the 
coal,  during  the  period  I  have  stated,  is  8t'o  feet  per  hour.  The 
cost  of  that  is  i-i'nd.  j)er  ton.  The  average  depth  was  three  feet  six 
inches — it  varied  from  three  feet  nine  inclics  to  three  feet  three  inches. 
The  greatest  distance  which  has  been  cut  in  one  day  during  the  above  period 
was  on  the  16th  of  May,  when  15(i  feet  wore  cut  in  eight  hours,  being  at  tlie 
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rale  of  nineteen  feet  per  hour.  That  inchides  the  stoppages  ;  but  if  j-on 
take  the  actual  time  the  machine  was  working,  which  was  five  hours, 
that  gives  thirty  feet  per  hour.  The  minimum  amount  of  work  in  one 
day  was  on  the  13th  of  .June,  wlien  eight  yards  were  cut  in  eight  ho)irs, 
being  at  the  rate  of  three  feet  per  hour.  The  time  given  here  includes 
stoppages  of  every  description.  The  machine  was  set  to  work  for  a  few 
hours  in  order  that  a  visitor  might  see  it  and  examine  it ;  but  I  have 
calculated  the  rate  as  for  eight  hours.  So  that  I  have  stated  this, 
I  think,  rather  to  the  disadvantage  of  the  machine  than  otherwise.  I 
should  not  wish  to  give  an  impression  tliat  the  machine  can  do  more  work 
than  it  has  performed.  We  have  made  the  trial  for  four  months  under 
every  variety  of  circumstances,  and  the  actual  work  performed,  and  the 
amount  of  time  occupied,  and  cost  incurred,  is  here  stated  [in  the  paper]. 
There  is  another  thing  I  should  wish  to  explain  to  the  members  of  the 
Institute,  I  have  been  asked  several  times  whether  I  have  any  interest  in 
this  machine,  I  can  only  say  I  have  no  more  interest  in  it  than  our  worthy 
Vice-President,     lliese  are  the  results  obtained  and  they  can  be  tested. 

The  CuAiuMAN — Can  you  give  us  the  cost? 

Mr.  Embleton — I  have  stated  that  it  was  4i*od.  per  ton. 

The  CiiAiRMAX — Could  you  give  the  quantity  of  work  done  in  any 
given  time  ? 

Mr.  Embleton — I  have  the  quantity  done  each  day,  the  average 
being  StV  feet  per  hour. 

The  Chaiiimam — But  could  you  give  us  the  quantity  in  tons? 

Mr.  Embleton — Tlie  number  of  tons  is  Just  double  tlie  number  of 
yards.  The  coal  yields  two  tons  to  the  yard  of  face  bared  in  3  feet  6 
inches. 

The  Chairman — I  tliink  you  did  give  us  the  per  centage  of  round 
and  small  ? 

Mr.  Embleton — I  believe  1  did,  in  my  former  paper ;  but  unfortu- 
nately I  have  not  got  it  with  me ;  and  I  am  not  aware  how  far  this 
statement  agrees  with  or  differs  from  tliose  made  in  that  paper. 

Mr.  Cooper  thought  the  saving  of  slack  was  8  or  10  per  cent. 

Mr.  Waurinoton  said,  it  was  10  per  cent. 

Mr.  Embleton  said,  that  unfortunately  ho  had  been  unable  to  find 
a  copy  of  his  paper,  read  at  Newcastle. 

Mr.  JIarley — Tliero  were  two  or  three  printed  co])ies  hero  yesterday. 

Mr.  Embleton— Yes,  I  brought  one  with  me;  but  it  has  not  the 
calculations. 
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Mr.  Warrington — The  quantity  of  slack  vras  stated  to  be  8  per 
cent,  by  machine  holing-,  and  18  per  cent,  by  hand  holing. 

Mr.  Ejibleton — Yes,  I  believe  it  was ;  but  the  8  per  cent,  was  the 
total  quantity  of  slack  from  the  entire  seam,  and  the  IS  per  cent.  + 
18"7o  left  below  =  36?o  per  cent,  thejproportion  of  slack  in  hand- 
holing'. 

Mr.  Warrington — Yes. 

Mr.  — I  think  the  production  of  slack  is  in  proportion 

to  the  height  of  the  seam.  If  it  be  a  nine  feet  seam,  the  per  centage  of  slack 
will  be  less,  the  circumstances  being  the  same.  The  height  of  the  seam 
in  which  we  have  been  working  is  five  feet  six  inches ;  and  I  found  that  20 
per  cent,  was  obtained.  The  per  centage  ought  to  be  the  same  if  the 
hardness  of  the  coal  and  the  height  of  the  seam  are  the  same.  Your 
seam  being  higher,  a  reduced  per  centage  of  slack  on  account  of  the 
extra  height  of  the  seam  is  obtained,  and  not  on  account  of  the  motion 
or  variation  of  the  machine.     Your  holing  was  three  inches  ? 

Mr.  Warrington — Three  and  a  quarter  inches. 

Mr.  Embleton  said,  they  had  two  seams  of  coal  at  Kippax,  and  the 
holing  was  made  between  them  in  the  band. 

Mr.  Lindsay  Wood  observed,  that  if  the  seam  was  a  certain  height 
it  was  immaterial  where  the  holing  was  made,  in  the  centre  or  at  the  top 
or  at  the  bottom;  they  still  got  about  three  inches  of  it  made  into  slack. 
If  he  understood  aright  the  amount  of  slack  mentioned  was  the  proportion 
obtained  out  of  the  whole  thickness  of  the  seam. 

Mr.  Warrington — The  saving  would  only  arise  out  of  the  upper  bed. 

Mr.  Lindsay  Wood — You  said  out  of  the  whole  thickness  of  the 
seam. 

Mr.  Warrington — The  per  centage  is  taken  out  of  the  whole  in 
stating  the  average  of  slack,  but  the  saving  of  slack  would  arise 
altogether  out  of  the  upper  bed  because  the  machine  could  not  save  out 
of  the  lower. 

Mr.  Lindsay  Wood — No;  but  it  saves  out  of  the  whole  thickness. 

Mr.  Warrington — That  is,  if  the  two  seams  are  taken  out  together. 

Mr.  Daolish — .Still  it  is  taken  out  of  the  whole. 

.Mr.  Lindsay  Wood — And  you  hole  in  the  same  place  by  hand  or 
by  machine  ? 

Mr.  Warrington — Yes. 

Mr.  L.  Wood — I  did  not  hoar  the  question,  but  I  apprehend  the 
answer  as  to  the  per  centage  of  small,  would  have  to  bo  made  upon  a 
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calculation  as  between  tlio  machine  and  Land  labour  at  each  separate 
colliery.  You  cannot  compare  the  different  modes  in  two  different 
places,  it  must  be  between  hand  holing  and  machine  holing  in  the  same 
seam. 

Mr.  Daglish  thought  they  got  a  greater  per  centage  of  slack  by 
lianil  holing,  and  was  in  favour  of  the  machine. 

Mr.  Embleton  thought  Mr.  Marley  was  right  in  saying  that  there 
was  no  saving  of  slack  in  the  lower  part  of  the  seam  at  Kippax,  by  baring 
with  the  machine.  At  Newcastle  he  had  given  them  a  section  of  the 
seam.  The  band  lay  about  three  feet  eight  inches  from  the  roof,  and  the 
holing  whether  by  hand  or  macliine  was  made  in  that,  the  machine  cut 
out  the  band  and  left  the  coal  above  and  below.  In  hand  holing,  the 
lower  part  of  the  upper  division  was  removed  to  bare  the  proper  distance, 
and  the  slack  was  made  by  this  operation,  but  the  same  quantity  of  slack 
was  made  in  the  lower  part  of  the  seam,  whether  the  baring  was  made  by 
hand  or  machine.  He  quite  agreed  with  the  observation  that  the  experi- 
ments only  applied  to  this  particular  seam.  The  proportion  of  slack  had 
been  correctly  made.  He  had  gone  through  the  calculations,  which  had 
been  made  from  the  books,  and  if  they  were  correct  they  showed  exactly  the 
amount  of  saving  to  be  effected.  If  they  went  to  the  Hutton  seam  at 
Iletton  they  might  have  greater  or  less  saving,  according  to  the  constitu- 
tion of  the  seam.  If  they  had  a  seam  with  a  band  of  clay  in  the  middle, 
tlipv  would  have  less  small  coal  than  in  an  undivided  seam.  The  whole  of 
the  baring  in  an  undivided  seam  would  be  sent  out  as  small  coal;  whereas, 
in  this  instance  the  clay  was  removed  completely.  If  they  took  a  hai-d  seam 
he  did  not  know  what  effect  would  be  produced.  But  the  whole  depth  of 
the  baring  would  be  slack,  and  that  would  be  in  proportion  to  the  thick- 
ness of  the  seam.  In  a  six  feet  seam,  if  the  holing  were  made  at  the 
bottom,  a  three  and  a  quarter  inch  baring  would  be  required,  a  three  feet 
seam  would  require  the  same,  and  a  two  feet  seam  the  same.  These  ex- 
periments were  stated  as  the  result  of  a  trial  at  one  colliery  only. 
Unfortunately  I  am  not  able  to  say  what  results  would  be  produced 
by  a  trial  at  any  other  collier}'. 

Mr.  Waiiuin(iton — If  the  holing  was  to  be  made  at  the  bottom,  it 
was  not  necessary  to  touch  the  coal,  because  it  might  bo  made  in  the 
stone  below. 

Mr.  Daolisii — That  depends  upon  the  nature  of  the  stone. 

Mr.  Marlkt — In  your  colliery  the  proportion  of  small  w^as  eighteen 
per  cent. 
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Mr.  Embleton — 36v5  per  cent. 

Mr.  L.  Wood — Was  the  holing-  made  in  the  hottom  stone  by  your 
machine  ? 

Mr.  Warrivgto.v — The  machine  can  be  raised  to  any  required  height, 
or  set  to  any  required  horizontal  angle . 

Mr.  L.  Wood  said,  they  would  have  to  cut  at  such  an  ang-le  as  would 
beg-in  with  the  coal  and  stone. 

Mr.  Warrixqtox  replied  that  they  would  take  away  about  an  inch 
of  coal  in  front,  leaving  it  about  a  half-inch  per  foot,  so  that  the  back 
part  would  leave  about  an  inch  of  stone  under  the  coal,  and  the  next 
time  it  would  be  a  little  less  inclined  downwards. 

The  Secretary — Will  you  say  whether  you  think  it  possible  to 
apply  compressed  air  to  this  machinery  ? 

Mr.  Warringtox — Mr.  Carrett  would  answer  that  question  better 
than  I  can. 

The  Secretary — Or  whether  you  consider  that  the  great  power  now 
obtained  by  water  is  absolutely  necessary  ? 

Mr.  Firth — I  think  I  can  answer  that  question.  I  think  I  can 
convince  you  that  a  straight-action  machine  can  be  worked  by  com- 
pressed air. 

The  Secretary — I  raised  the  question  as  applied  to  the  Kippax 
machine. 

Mr.  Firth — The  question  is 

The  Chairman — Would  it  not  be  better  to  allow  Mr.  Carrett  to 
answer  for  his  own  machine  ? 

Mr.  Carrett — From  the  experience  we  have  had  we  find  that  water 
is  more  useful  than  air  in  transmitting  power,  and  the  effect  of  using 
air  compressed  is  that  a  portion  of  power  is  lost  by  the  disjilacement  of 
its  latent  heat.  The  loss  in  transmitting  water  along  a  pipe,  is  only  loss 
arising  from  friction.  The  loss  of  pressure  in  this  case  is  75  lbs.  per 
square  inch.  Water  is  used  in  preference,  bec.iuse  it  is  non-elastic.  If 
you  use  an  elastic  medium  the  action  would  be  percussive.  That  has  a 
different  effect  from  the  other.  The  one  is  an  action  like  that  of  the  slot- 
ting machine,  and  the  other  more  like  that  of  a  hammer.  The  use  of 
water  is  comparatively  new,  and  it  has  merits  which  will  be  appreciated 
more  with  time  and  experience.  It  is  ea.sy  to  suppose  that  people  will 
at  present  have  some  prejudice  against  it;  but  that  it  can  be  made  use 
of  the  hydraulic  press  lias  proved.  If  air  could  be  pressed  into  an 
hydraulic  machine  something  then  might  be  said  in  favour  of  the  use  of 
nir  in  such  a  case  as  this. 
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The  SECRETAnv — You  said  the  loss  would  be  75  lbs  of  pressure  in 
1000  j-nrds :  what  is  the  size  of  the  pipes  ? 

Jlr.  CAnriKTT — One-and-a-half  inches  and  two  inches  If  the  pipes 
are  lar^r,  the  available  ]iressure  is  greater. 

Mr.  L.  Wood — What  would  be  the  quantity  of  water  flowing  through 
the  i)ipes  at  tiiat  loss  of  pressure  ? 

Mr.  Caruett — About  forty  gallons  per  minute.  If  the  pumps  which 
make  the  water  pressure  have  400  lbs.  pressure  at  the  other  end,  that 
pressure  will  be  less  by  75  lbs. ;  the  remaining  pressure  has  nothing  to 
do  but  be  applied  to  the  working  of  the  machine,  that  is  the  best  practical 
test. 

Mr.  LwDVLR — Does  this  variation  of  pressure  not  arise  from  the 
speed  ' 

Mr.  Dickinson — It  is  the  motion. 

A  Member — Friction. 

Mr.  Firth — It  seems  to  be  the  question  now  to  decide  which  is 
the  best  medium,  compressed  air  or  water.  We  have  gone  on  the  prin- 
ciple that  compressed  air  is  best.  Of  course  there  is  a  great  deal  to  be 
said  in  favour  of  the  one,  and  a  great  deal  perhaps  in  favour  of  the 
other.  But  Mr.  Donnesthorpe,  who  is  also  the  patentee  of  one  machine, 
is  in  favour  of  compressed  air,  and  has  been  from  the  first,  and  when  he 
took  out  the  patent  for  a  straight-action  machine  he  found  many  diiHculties 
in  the  way,  because  the  machine  had  to  be  made  so  very  heavy  that  it  could 
not  resist  the  vibration  of  the  blow ;  and  to  obviate  that  he  patented  an 
improvement  which  is  the  culminating  point  of  the  invention,  and  without 
which  thrt  straight-action  could  not  be  brought  to  a  practical  issue.  In 
that  invention  he  claims  not  only  the  ri^i^ht  to  use  air,  but  also  any  other 
suitable  power.  [Mr.  Firth  here  quoted  the  specification  of  Mr. 
Donnesthorpe's  patent,  the  passage  commencing  with  the  words: — "This 
invention  has  for  its  object,"  and  ending  with  the  words — "  Carriage 
of  considerable  weight."  That  was  the  difficulty  (Mr.  Firth  continued,) 
they  had  found.  This  was  the  quotation  to  which  he  particularly  referred. 
[He  then  quoted  the  passage  containing  the  words — "  Other  suitable 
means."]  But  in  spite  of  this,  Mr.  Donnesthorpe  still  maintained  that 
compressed  air  was  the  best,  although  they  considered  that  ho  had  the 
chance  of  using  any  suitable  power.  lie  mentioned  this  to  show  the 
meeting  that  they  had  hail  large  experience  of  even  the  disadvantages  of 
air,  but  that  they  considered  that  the  advantages  were  more  in  tlio  case 
of  air  than  in  the  case  of  water.  [Mr.  Firth  here  produced  a  diagram.] 
They  worked  their  machines  now  with  an  engine  which  had  a  7-inch 
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cylinder  worked  at  20  lbs.  pressure.  It  was  only  necessary  to  enlarge  the 
pipe  somewhat,  and  the  chances  were  that  there  would  be  very  little 
escape.  It  was  easy  to  keep  the  joint  tight  at  that  pressure,  but  should 
there  be  any  escape  it  was  no  detriment  to  the  men  as  it  was  small. 
Then,  as  the  temperature  of  the  exhausted  air  was  generally  about 
freezing  point  this  escape  was  a  boon  to  the  labourers.  If  water  were 
used  the  machine  would  have  to  be  worked  up  the  dip  to  allow  the  water 
to  come  down,  and  the  farther  they  were  from  the  shaft  the  greater  the 
column  of  water  they  would  have  to  raise  before  they  brought  power  to 
bear  upon  the  machine. 

Mr.  Marley — I  wish  to  ask  Mr.  Carrett  a  question.  I  think  you 
use  the  same  water  over  again  and  again.  The  first  supply  is  all  you 
require  ? 

Mr.  Carhett — Yes,  decidedly;  and  we  can  also  work  either  in  a  dip 
or  on  a  rise.     The  back  pressure  is  no  impediment. 

Mr.  Marley — The  advantage  to  a  machine  worked  by  water  is  to 
have  a  dip.  If  you  work  to  the  rise,  every  j'ard  you  go  above  the  bottom 
of  the  shaft  you  increase  the  difficulty. 

Mr.  Warbington — We  are  working  at  twenty-seven  feet  from  the 
shaft  at  present,  and  have  13  lbs.  of  back  pressure. 

Mr.  Dunn  remarked,  that  the  index  would  tell  the  truth.  A  state- 
ment had  been  given  of  the  exact  index  at  both  ends  of  the  pipe. 

Mr.  L.  Wood  enquired  whether  a  considerable  amount  of  pressure 
would  not  be  lost  in  consequence  of  the  velocity  of  the  water  in  coming 
back.  Mr.  Warrington  had  said  that  they  were  working  twenty-seven 
feet  to  the  dip,  and  the  water  would  be  going  through  their  pipes  at  a 
considerable  rate. 

Mr.  Warrinoto.v  said,  the  diflFerence  was  not  appreciable  by  means 
of  the  gauges,  but  then  the  gauges  would  not  indicate  very  accurately ; 
they  would  not  indicate  to  10  lbs. ;  and  in  this  case  they  did  not  indicate 
a  sufficient  variation  to  be  observable. 

Mr.  L.  Wood — It  is  natural  that  there  must  be  a  certain  amount  of 
power  lost. 

Mr.  Warrington  said,  there  must  be.  The  velocity  would  bo  very 
considerable,  perliaps  three  liundred  feot  per  minute. 

Mr.  L.  Wood — Yes,  but  the  loss  in  returning  would  be  tlie  same  as  in 
going. 

Mr.  Waiiiilnoton — You  lose  it  both  ways,  going  down  and  coining 
up. 

Vol.  XIV.— July,  18C5.  it 
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Mr.  Mahlet — It  would  be  an  advantage  to  know  the  relative  cost 
of  Firth's  machine  and  Garrett's,  independent  of  patent  rights ;  simply 
what  would  be  somewhere  near  the  cost  of  the  machine — not  to  a  few 
pounds,  but  about  what  price  ? 

Mr.  Garrett — A  machine  like  the  one  that  may  be  seen  outside  the 
door,  or  another  that  will  cut  from  four  inches  above  the  rail  upwards  is 
from  £100  to  £1C.5.  Wo  have  got  now  to  making  it  with  cast  steel. 
That  increases  the  original  cost,  bnt  it  is  far  more  useful.  But 
if  you  to  chose  to  work  a  machine  by  hand  and  to  give  over  holding  on 
by  the  top,  and  traverse  the  machine  by  hand,  the  cost  would  be  reduced 
to  about  £60,  bnt  the  machine  would  not  be  self-acting  in  all  movements. 
It  is  hoped  that  eventually  we  shall  make  it  so  that  it  can  work  twenty-four 
hours  per  day.  I  believe  I  did  not  answer  the  question  about  air.  Air 
cannot  be  worked  in  this  machine  :  the  machine  is  made  for  a  non-elastic 
medium,  and  air  is  elastic.  Water  being  the  most  practicable  and  the 
cheapest  it  is  made  for  that.  Air  would  knock  out  the  end  of  the  cylinder 
in  a  very  short  time. 

Mr.  Firth — Our  experience,  and  the  experience  Mr.  Donnesthorpe 
has  had,  in  working  bis  machines  (the  28th  April,  1803,  is  the  date  of 
the  patent,  and  since  that  time  we  have  had  some  experiments  with  air), 
is  that  we  have  done  some  good  work,  and  the  bottom  of  the  cylinder  is 
not  knocked  out.  We  consider  that  machine  to  be  almost  identically  the 
same,  and  that  it  is  suitable  for  both  air  and  water.  As  to  the  cost, 
Mr.  Donnesthoqie  has  been  engaged  on  other  matters  independently  of 
cutting,  and  that  being  the  case,  he  is  trying  to  put  so  many  adjuncts  to 
it,  that  it  is  difficult  to  say  what  the  actual  cost  of  the  straight-action 
machine  will  be. 

Mr.  Marlhv — Approximately  ? 

Mr.  Firth — The  pick  machine  would  cost  about  £100.  Wo  have 
not  had  much  experience  in  making  them.  We  have  not  made  many 
alike.  We  have  worked  in  seams  from  two  to  five  feet,  and  on  gauges 
from  sixteen  inches  to  two  feet  ten  inches.  A  machine  like  this  would 
cost  about  £100. 

Mr.  Garrett — Can  you  tell  us  the  extent  to  which  it  is  a  self-acting 
machine — such  a  machine  as  would  cost  £100 !  Can  it  be  set  to  work  if 
you  stand  twenty  yards  from  it  ? 

Mr.  Firth — I  should  only  have  to  go  into  tho  patents  to  answer 
that  question,  and  I  think  you  had  better  consult  them. 

Mr.  Carhett — Has  any  one  seen  a  machine  work  self-acting  before 
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this  hydraulic  machine,  a  machine  that  continues  to  cut  and  traverse  when 
you  do  not  notice  it  ? 

Mr.  Firth  said,  that  Donnesthorpe's  machine  had  been  made  to  work 
on  the  self-acting  and  roof-pressure  principle.  The  pick,  which  was  the 
first  successful  machine,  was  the  first  to  succeed  the  patent  of  1861. 
They  had  got  in  this  machine  the  two  principles,  straight  action  and  roof- 
pressure,  and  the  other  together. 

Ml'.  Marley — Some  gentlemen  present  may  have  seen  Harrison's 
circular  cutting-  machine.  It  would  be  an  advantage  to  have  some 
particulars  with  respect  to  that. 

Mr.  L.  Wood — I  suppose  Mr.  Marley  refers  to  me.  Mr.  Harrison 
was  kind  enough  to  let  me  have  one  of  his  machines  to  try,  but  I  con- 
sider it  is  not  advisable  that  I  should  go  into  particulars,  as  it  has  not 
been  worked  more  than  a  week  in  our  seam,  which  is  a  very  hard  one,  and 
some  parts  of  the  machine  were  too  light  for  it.  I  have  had  a  letter  since 
I  came  here,  from  Mr.  Harrison,  in  which  he  says  that  he  has  made  some 
improvements.  At  the  Bishop's  Close  Colliery,  where  Mr.  Harrison  is 
the  engineer,  it  has  been  working,  and  has  cut  at  the  rate  of  a  square 
yard  a  minute.  Our  coal  being  harder,  the  picks  would  not  stand,  but  I 
have  no  doubt  that  that  can  be  obviated  by  strengthening  and  making 
them  of  a  different  shape.  Its  motion  is  entirely  self-propelling.  It  has 
two  rotary  cylinders,  and  the  rotary  cutter  is  working  on  the  second 
motion.  I  shall  not  go  into  the  details  of  the  work  done  by  it  on  account 
of  the  machine  being  imperfect,  but  it  is  being  improved  every  day. 

Mr.  Cooper  wished  to  have  one  single  point  explained:  did  the 
machine  get  the  full  depth  at  once  ? 

Mr.  L.  Wood — Yes,  it  is  simply  a  circular  machine  revolving  with 
two  or  three  arms.     Two  arms  practically  are  found  to  act  best. 

M.  Cooper — What  depth  does  it  cut? 

Mr.  L.  Wood — Three  feet. 

Mr.  Cooper  ))resumed  it  would  occupy  the  space  of  six  feet.  He 
presumed  tliat  it  would  revolve  in  a  circle  of  six  feet  ? 

Mr.  L.  Wood — Noj  you  cannot  get  the  centre  of  the  revolving  cutter 
close  to  the  coal,  the  diameter  of  it  is  six  feet,  but  practically  you  can 
have  the  chocks  set  within  five  feet  of  the  face  of  the  coal.  About  a  foot 
farther  than  for  Firth's  machine. 

Mr.  FiUTii  said,  a  yard  of  room  was  all  that  was  required  for  Firth's 
machine. 

Mr.  L.  Wood  did  not  think  this  was  practically  a  difficulty  in  working;. 
Thoy  mu.st  have  more  than  six  foot  to  gel  round  the  bord  ends. 
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Mr.  Landai.k  nskcd  bow  much  did  it  cut  in  a  minute? 

Mr.  L.  Wood  said,  it  was  cutting  a  square  yard  per  minute. 

Mr.  FiHTn  would  like  to  hoar  Sir.  Wood's  or  Mr.  Dag'lisb's  opinion 
»s  to  tho  working'  of  the  pick  machine  (Donnesthorpe's)  which  he  bad 
had  now  two  ycai-s.  He  had  kept  on  at  them,  altliough  the  first  they 
had  sent  him  were  very  poor,  but  now  he  thought  they  were  as  near 
perfection  as  the  pick  machine  could  be  expected  to  be.  lie  asked  Mr. 
Wood  whereabouts  he  was  working  ? 

The  Chairman  said,  this  was  very  interesting,  and  the  meeting 
would  be  glad  to  hear  those  gentlemen. 

The  Secretary — Mr.  Firth,  did  not  yon  say  the  machine  was 
entirely  self-acting? 

Mr.  Firth — No;  I  said  Donne^thorpe's  machine  could  be  made  self- 
acting,  but  ours  is  not  so.  We  prefer  that  it  should  not  be  so.  It  has  a 
little  impetus  which  wants  humouring  with  the  hand.  That  is  a  little 
disadvantage  until  you  get  accustomed  to  it. 

Tho  Secretary — As  to  the  stroke  of  the  pick, — if  it  does  not  get 
the  full  stroke  round — suppose,  for  instance,  that  it  sticks  in  a  hard  stone, 
or  in  a  piece  of  pyrites. 

Mr.  Firth  had  seen  the  machine  under  all  phases,  and  had  known  it 
necessary  at  times  to  attach  the  handle  [he  referred  to  the  diagram  to 
explain  this].  They  had  always  preferred  not  nsing  the  roof  pressure  to 
this  pick.  They  knew  some  places  where  it  would  be  impossible  to  use 
the  roof  pressure,  and  the}'  had  tried  to  get  the  pick  machine  to  work  in 
every  senm  from  two  feet  high,  where  a  man  would  go. 

Mr.  Matthews  understood  Mr.  Warrington  to  say  that  they  were 
cutting  tlu'ee  and  a  quarter  inches.  Tliey  could  cut  away  the  stone 
below  the  bottom  seam  ? 

Mr.  Warrington — Yes. 

Mr.  JIatthews — You  would  require  seven  and  a  quarter  inches  if 
you  allow  for  yonr  tramway  and  sleeper. 

The  Chairman — I  think  Mr.  Warrington  explained  that. 

Mr.  Marley — The  question  is  how  far  your  rails  nro  below  tho 
machine. 

Tlie  CnAiRMAN — If  I  understand  aright,  the  firet  length  or  two,  say 
six  feet,  it  would  be  a  disadvantage,  but  since  he  is  three  and  a  quarter 
inches  below  the  seam,  he  puts  tlie  machine  horizontally,  and  then  thai 
is  all  he  wants. 

^^^.  Warrinoton — It  is  not  a  disadvantage  even  in  the  first  instance. 

Mr.  CoorRR — This  machine  is  to  bo  carried  bv  a  rail,  and  cannot 
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work  below  tlie  top  of  the  rail,  tliat  must  be  above  the  base  of  the  bed, 
anil  what  has  been  taken  up.  He  begins  four  inches  from  the  bottom  of 
the  bed. 

The  Chairmax — But  he  might  sink  his  sleepers. 

Mr.  Cooper — That  is  another  expense. 

Mr.  Matthews — He  must  cut  away  the  stone. 

Mr.  Warrixgtox — It  is  easier  to  let  the  pick  point  downward  by 
setting  the  machine  over. 

Mr.  Garrett  produced  a  rough  diagram  in  explanation  of  some  of 
these  remarks. 

The  Chatrmax  thought  it  was  a  very  gTcat  advantage  that  the  stone 
could  be  cut,  becraise  itsaved  the  coal. 

Mr.  Garrett  said,  that  a  litile  experience  last  week  had  shown  that 
it  was  easier  to  cut  the  stone  than  the  coal,  because  there  were  no  pyrites. 

Mr.  L.  Wood  said,  there  was  no  reason  why  the  pick  machine  could 
not  be  set  at  the  same  angle  and  in  the  same  mode :  he  did  not  think 
there  was  any  difference  between  the  two  machines,  or  even  between 
them  and  the  circular  machine  in  that  respect. 

Mr.  WARRixaTox — The  same  applies  to  all  machines. 

The  Ghairmax  had  known  an  instance  where  a  man  had  worked 
more  to  cut  coal  than  to  cut  stone. 

Dr.  Birkexhead  said,  he  had  not  seen  any  of  these  machine.<!,  though 
he  had  heard  much  about  them.  In  the  first  place  it  was  not  more  than 
four  or  five  years  since  they  were  almost  without  a  machine  of  any  kind 
for  cutting  coal,  and  now  they  had  he  might  say,  a  large  number  compara- 
tively speaking  of  inventions  for  replacing  manual  labour  by  machinerj'. 
Before  that  time  there  had  been  a  machine  invented  by  the  late  Mr. 
Peace,  which  was  used  in  the  Hey  Collieries,  at  Wigan.  He  had  never 
seen  it  in  action,  but  it  was  not  successful,  and  therefore  it  had  been  dis- 
used. Until  a  recent  period  that  was  the  only  machine  with  which  ho 
had  been  acquainted.  There  being  now  so  many  they  could  not  bo 
surprised — the  same  having  to  be  gained  in  all  cases — that  they  had 
similar  principles  adopted  in  the  construction,  and  similar  details  used  in 
working  them  out.  Thus  they  had  cautions  adveitised  in  the  papers 
about  infringements  of  patents.  The  question  at  present  .seemed  to  bo 
between  air  and  water.  He  was  inclined  to  think  that  if  experiments 
were  made  on  the  machine,  air  would  be  found  practicable,  although  Jfr. 
Carrett  thoufrht  the  movement  was  simply  rectangular  nnd  not  recipro- 
cating, he  thought  that  would  not  be  found  to  be  so.     Ho  thought  tho 
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motion  wowld  be  found  to  be  the  same  as  in  the  ordinary  steam  engine. 
One  remark  occurred  to  him  as  arising  out  of  Mr.  Donnestliorpe's  patent. 
That  gentlemen  claimed  the  right  to  use  "  anj-  other  medium."  It  was 
this  kind  of  indefinite  language,  which  attempted  to  include  all  that  had 
been  invented,  and  also  all  that  ever  might  be  invented,  which  seemed  to 
Lim  to  be  objectionable,  and  likely,  ultimately,  to  lead  to  very  great 
change  in  the  patent  laws. 

The  Chairman — We  cannot  enter  into  the  patent  question  at  oil. 

Dr.  Birkenhead — The  remark  simply  occurred  to  me  on  account  of 
what  has  been  read. 

Mr.  Landale  thought  some  gentlemen  might  recollect  a  machine, 
exhibited  at  the  Exhibition  in  1851,  which  was  a  circular  saw.  The  coal 
whicli  had  been  cut  by  it  was  lying  about  it.  It  bad  a  great  number  of 
teeth,  like  a  circular  saw,  and  made  a  complete  revolution. 

The  Chairman — Do  you  know  whosg  it  was? 

Mr.  Evans — Charles  Waring's. 

The  Chairman — I  think  there  was  a  coal-cutting  machine  introduced 
in  your  district  by  a  man  named  Johnson,  many  years  ago. 

Mr.  W.  Armstronq — I  have  a  distinct  recollection  of  one  invented  by 
George  Stephenson. 

Mr.  Firth — I  think  there  were  at  least  thirty  before  1851. 

Dr.  Birkenhead  si\id,  that  Mr.  Peace's  was  a  circular  movement. 

Mr.  L.  Wood  remarked  that  Johnson's  and  Watson's  patent  was  the 
one  alluded  to  by  the  Chairman. 

The  Chairman  said,  that  machine  had  been  cumbersome. 

Mr.  L.  Wood  said,  they  had  tried  it. 

Mr.  Cooper  would  like  to  know  what  was  the  working  area — the 
space  which  the  machine  required  to  revolve  in — the  space  they  must 
necessarily  keep  open  between  the  chocks  and  the  face. 

Mr.  L.  Wood  said,  Harrison  and  Dyson's  revolving  pick  machine 
requires  a  space  of  five  feet  between  the  chocks  and  the  face. 

Mr.  Cooper — But  you  must  have  six  feet  along  the  face  unsupported. 

Mr.  Daqlisii — Throe  feet  are  inside  the  coal. 

Mr.  CooPKR — The  circular  machine  must  require  six  feet  open  and 
unsup])ortod  by  timber,  along  the  face. 

Mr.  L.  Wood — Yoii  require  that  much  for  a  man  to  work  in. 

Mr.  Cooper — You  can  timber  nearer  than  six  feet  along  the  face  for 
any  other  machine.  You  can  [nit  props  within  three  or  four  feet  of  each 
other,  and  remove  them  for  this  gentleman's  machine  (Carrett's). 
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The  Chairitan — If  I  understand,  when  he  once  gets  his  three  feet 
in,  the  machine  is  all  right,  and  is  not  taken  out  again. 

Mr.  Cooper — But  the  circle  extends  along  the  face,  as  well  as  at 
right  angles. 

Mr.  Daolish — In  the  length  of  the  machine,  certainly, 

Mr.  Cooper — The  great  practical  difficulty  in  this  machine  will  he 
found  to  he  to  keep  the  long  wall  face  open. 

Mr.  Wood — This  machine  takes  about  seven  feet  in  length. 

Mr.  Cooper  said,  that  with  the  slotting  machine  the  stone  could  be 
supported  at  intermediate  spaces  of  only  a  yard  or  two  feet,  and  they 
could  also  support  the  coal  by  the  stone  undercut ;  but  if  they  had  seven 
feet  clear  that  seven  feet  must  be  unsupported.  He  maintained  that  the 
great  difficulty  was  to  keep  the  face  up. 

Mr.  Carrett  said,  the  hydraulic  slotting  machine  could  be  made 
twelve  inches  stroke  instead  of  eighteen,  and  instead  of  three  tools  there 
could  be  four.  Under  general  circumstances  the  former  seemed  to  suit 
the  usual  requirement,  and  it  might  be  easily  seen  that  if  that  alteration 
was  made  by  the  addition  of  one  tool,  the  same  total  depth  could  be 
obtained. 

Mr.  Warringtox  asked  Mr.  Cooper  whethei-  by  supporting  the  coal  he 
meant  the  readiness  with  which  the  wedges  could  be  put  in  immediately 
behind  the  slotting  machine  ? 

Mr.  Cooper — Yes. 

Mr.  Blackburn  said,  that  with  the  circular  machine  that  could  not 
be  nearer  than  seven  or  eight  feet. 

Mr.  Cooper  thought  it  could  not  be  less  than  nine  feet.  He  thought  it 
would  be  well  to  bring  the  different  principlo3  of  these  machines  fully 
before  the  Institute.  The  operation  of  cutting  the  full  depth  at  once  was, 
he  maintained,  very  important.  The  really  great  advantage  of  these 
machines  was  the  saving  of  the  per  centage  of  slack.  If  it  was  done 
two  or  three  times  many  seams  would  be  crushed  down  at  that  distance, 
and  there  would  be  less  saving ;  therefore  cutting  at  one  o|)eration  was 
essential.  It  would  save  the  expense,  and  increa.se  the  per  centage  of 
large  coal,  which  was  really  the  object,  for  he  did  not  think  these  machines 
cut  the  coal  any  cheaper  than  hand  labour. 

The  Chairman  thought  they  were  much  indebted  to  those  gentlemen 
who  had  brought  these  machines  out  for  cutting  coal.  He  was  satisfied 
that  in  a  few  years  they  would  require  them.  Manual  labour  would  not 
be  got  in  this  country  at  all,  and  that  was  the  most  difficult  thing  thoy 
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had  to  ileal  with  in  this  and  other  trades.  Whether  the  hydraulic 
])ressure  or  the  air  was  the  best  for  workinq^  them  remaincii  to  be  proved. 

Mr.  CoorER — Mr.  Ilairison's  machine  could  be  worked  by  either. 

Mr.  L.  Wood — No;  the  motion  of  his  piston  is  such,  in  the  present 
raoiic  of  construction,  that  water  power  would  be  too  slow. 

Mr.  Embleton  said,  the  slotting  machine  couki  not  be  worked  in  its 
present  construction  by  air. 

Mr.  Firth  said,  that  the  effect  was  produced  in  the  pick  by  a  quick 
blow.  Water  would  not  be  suitable  ;  but  he  thought  the  straight-acting 
machine  could  be  worked  with  either. 

Mr.  Cooper  again  asked  what  was  the  cos!;  ? 

Mr.  Wood  had  never  yet  seen  the  two  machines  working  in  the  samfi 
seam  under  the  same  conditions,  so  that  they  could  not  get  at  that 
practicidly. 

Mr.  Cooper  knew  it  was  considered  that  tlie  machines  did  the  work 
cheaper  than  it  could  be  done  by  hand.  He  thought  otherwise — at  least 
in  many  collieries. 

Mr.  Embleton  remarked,  that  he  did  not  say  what  the  machine  would 
do  in  other  collieries,  but  at  this  particular  place  where  the  cost  was  ij^A. 
per  ton.  He  had  stated  that  the  hand  labour  was  8d.  per  ton  at  the  same 
place.  He  merely  described  what  the  machine  was  doing  without 
reference  to  any  other  machine.  It  struck  him  that  this  machine  wa3 
constructed  upon  the  right  principle,  and  he  thought  it  only  what  he  ought 
to  do,  having  seen  the  machine  and  knowing  the  mode  of  construction, 
and  knowing'  everything  respecting  it,  to  lay  the  little  knowledge  he  had 
before  the  Institution.  lie  wanted  to  keep  clear  of  saying  whether  one 
person's  pat<'nt  was  bettor  than  another;  he  had  no  interest  in  them,  but 
be  was  glad  to  have  this  discussion.  He  hoped  that  before  long  they 
would  have  a  more  perfect  machine  than  any  which  had  been  mentioned. 
The  thing  was  at  present  in  its  infancy.  It  was  only  by  discussions  of 
this  kind  that  they  could  see  what  the  difficulties  were,  and  if  he  might 
make  a  suggestion  to  the  Vice-President  it  would  be,  that  in  order  to  in- 
vestigate the  matter  still  farther,  a  committee  of  members  of  the  Institute 
should  be  appointed  to  go  into  all  these  details.  His  was  only  a  rough 
paper.  He  went  into  no  considerations  about  the  pressure  and  friction 
produced  by  passing  water  through  pipes  of  certain  sizes.  With  respect 
to  that,  and  the  friction,  and  the  action  of  the  air,  they  knew  scarcely 
anything.  No  experiments  which  he  had  seen  would  satisfy  them  as  to 
what  the  effect  would  bo  of  using  water  at  considerable  distances  from 
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the  source  of  supply.  Mr.  Marley  had  asked  as  to  the  quantity  of  water 
required.  All  the  water  which  was  required  was  sufficient  to  fill  the  pipes 
and  a  few  gallons  more. 

The  Chairman — And  what  is  the  waste? 

Mr.  Embleton — There  ought  to  be  none,  and  we  say  there  is  none. 

Mr.  Garrett  observed,  that  the  hose  which  the  members  had  seen 
outside  the  budding  had  been  borrowed  in  Manchester,  and  was  necessarily' 
somewhat  imperfect.  They  could  make  it,  however,  so  that  it  did  not 
leak  a  pint  a  day. 

The  Chairman — I  believe  there  are  147  patents  for  coal-cutting 
machines,  and  I  hope,  that  out  of  these  we  shall  be  able  to  get  something 
gt)od.  Those  who  are  of  opinion  that  Mr.  Embleton  is  entitled  to  the 
thanks  of  the  Institution  will  please  to  hold  up  their  hands. 

The  resolution  of  thanks  was  carried  unanimously. 

Mr.  Embleton  thanked  them  sincerely.  What  he  had  formerly  said 
he  repeated  as  to  the  object  with  which  he  had  brought  the  matter 
foi-ward.  He  proposed  that  a  committee  should  be  appointed  to  investi- 
gate these  matters,  and  he  thought  great  advantage  would  result  from 
snch  an  appointment. 

Mr.  Firth  seconded  the  resolution. 

Mr.  Cooper  thought  the  machines  themselves  were  the  best  committee, 
and  would  prove  their  own  merits. 

Mr.  Daolish  supported  the  resolution.  He  thought  this  resolution 
was  within  the  scope  of  the  Institution,  but  not  to  include  commercial  or 
trade  questions,  such  as  the  price  and  cost  of  working.  There  were  many 
points  which  could  only  be  worked  out  by  a  committee.  Several 
gentlemen  had  taken  the  trouble  to  jirepare  experiments ;  but  from  the 
fact  that  they  were  not  all  made  in  the  same  form  and  tabulated  in  the 
same  manner,  they  were  of  little  use.  It  was  within  the  scope  of  the 
Institution  to  appoint  a  committee  to  go  into  the  scientific  part  of  the 
matter,  and  to  ascertain  the  loss  by  friction,  heat,  etc. 

The  Chairman  believed  there  was  a  committee  which  had  been 
appointed  by  the  coal  trade,  at  Newcastle,  to  investigate  the  subject,  and 
find  out,  if  they  ])ossibly  could,  the  best  machine  for  coal-cutting,  but  he 
was  sorry  to  say  that  there  had  been  very  few  meetings.  lie  believed 
the  trade  was  prepared  to  ofiFer  £&00  for  the  best,  but  the  difficulty  was 
to  get  tlie  committee  together. 

The  Secrhtaky  said,  the  great  difficulty  with  these  committees  was 
to  find  a  system  of  making  them  practically   useful.     They  could  not 
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expect  a  gentleman  to  devote  himself  to  these  questions  gratiiitouslj  ; 
therefore  the  question  was  whether  the  Institution  would  vote  a  fund  to 
meet  this  diflBciilty.  The  history  of  similar  committees  was  that  private 
individuals  taxed  themselves,  and  that  practically  very  little  good  resulted 
from  them. 

Jlr.  Daqlish  said,  that  was  for  the  committee  to  consider.  lie 
thought  they  got  better  results  from  the  investigations  of  committees 
than  from  those  of  individuals  alone. 

The  Secretary — Would  you  defer  that  for  discussion  at  the  general 
meeting  ? 

Mr.  Daglish — I  am  simply  supporting  the  resolution. 

The  Chairman  then  put  the  resolution  to  the  meeting,  and  it  was  carried. 

Mr.  Embleton  said,  he  should  wish  to  leave  the  nomination  of  the 
committee  to  the  Council  of  the  Institute.  They  were  more  competent 
than  himself  or  any  one  present. 

Mr.  Firth — Should  they  not  examine  into  the  merits  of  the  difiFerent 
patents  ? 

The  Secretary — That  is  for  the  law  courts. 

The  Chairman — We  must  not  go  into  the  merits  of  the  patent  rights. 

Mr.  Firth — We  shall  be  quite  willing  to  give  an  indemnity  to  any- 
bodv  using  our  machines. 

Mr.  Embleton — The  commercial  question  was  left  out  in  the  paper 
I  read  at  Newcastle,  because  I  thought  it  was  contrary  to  the  rules  to  go 
into  it  at  all,  but  at  the  request  of  our  worthy  President,  and  our  present 
Chairman,  I  ascertained  what  was  the  saving  by  using  the  machine. 

The  Chairman — Yes,  it  is  contrary  to  the  rules  of  the  Institution  to 
enter  into  anything  about  the  patent  rights  of  anybod}-. 

Mr.  Carrett  observed  that  Mr.  Firth  had  said  that  either  air  or 
water  would  work  the  machine.  If  they  would  put  water  into  their 
machine  it  could  be  tried  at  once. 

Mr.  Daglish  then  read  the  report  to  the  present  time  of  the  committee 
appointed  to  enquire  into  the  subject  of  safety-lamps. 

Mr.  Lishman's  paper  "  On  an  Explosion  at  Newbottle  Colliery,"  was 
then  read,  and  a  discussion  ensued  on  both  these  papers. 

A  vote  of  thanks  was  then  passed  to  the  Committee  and  to  Mr. 
Lishman. 

Mr.  Daglish  read  his  paper,  "  On  an  Improved  Water  Gauge,"  and 
presented  a  water  gauge  on  this  principle  to  the  Institute. 
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A  vote  of  thanks  was  passed  to  Mr.  Daglish. 

One  paper  remained  to  be  read,  "  On  the  China  Coal-field, "  by 
Mr.  T.  Y.  Hall.  Time  not  permitting,  this  was  postponed  to  the  next 
meeting-  at  Newcastle. 

Mr.  GiLROY  moved  a  vote  of  thanks  to  the  Chau-man.  They  all 
knew  enough  of  Mr.  Forster  to  make  it  unnecessary  to  say  anything  of  his 
ability  and  experience,  and  so  on.  What  they  had  to  do  was  to  thank 
him  for  his  services  so  kindly  rendered  that  day. 

The  resolution  was  unanimously  carried. 

The  Chairman  said,  this  was  more  than  he  deserved.  He  ought 
to  have  been  there  at  the  beginning  of  the  week,  but  had  been  prevented 
from  coming.  The  papers  and  discussions  had  been  very  interesting,  and 
be  thought  great  good  would  result  from  the  meeting. 

The  proceedings  here  terminated. 
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EDWARD  POTTER,  Esq.,  Vice-President,  in  the  Chair. 


The  Secretary,  Mr.  Doubleday,  read  the  Annual  Report. 

The  Chairman,  in  moving  the  adoption  of  the  Report,  said  there 
were  one  or  two  matters  to  be  disposed  of.  The  more  important  one  was 
whether  the  papers  read  at  Manchester  should  form  an  independent 
volume,  as  in  the  case  of  the  Birmingham  meeting,  or  whether  they 
should  be  incorporated  with  the  volume  of  the  year.  With  regard  to 
the  success  of  the  meetinj.^,  it  was  very  satisfactor}',  he  believed,  to  those 
gentlemen  who  had  the  privilege  of  being  present.  There  were  some 
excellent  papers  read  which  would  be  interesting  contributions  to  the  pro- 
ceedings of  the  Institute.  ' 

Mr.  Daolisu  read  the  Rejwrt  of  the  Finance  Committee. 

Mr  Boyd  read  the  Annual  Balance-sheet,  after  which  the  reports  were 
adopted,  and  the  several  members  proposed  at  the  Manchester  meeting 
were  duly  eltcted. 

The  names  of  the  members  composing  the  Committee  appointed  at 
Manchester,  to  consider  the  relative  merits  of  Tail-ropes  and  Endless- 
chains,  were  read.  It  was  resolved  that  three  .should  be  a  quorum,  and 
that  Mr.  Dickinson  and  Mr.  Atkinson  should  be  added  to  tlie  Committee. 

The  Chairman  said,  this  Committee  must  be  em]iowered  to  go  into 
any  necessary  expense.  Hitherto  gentlemen  had  had  to  pay  expenses 
out  of  their  own  pockets. 

Mr.  Greenwell  in(|[uircd  whether  those  collieries  where  tuil-ru])es 
were  used  would  give  facilities  for  making  experiments  ? 
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Mr.  Atkinson  said,  it  inigUt  bo  necessary  to  liave  a  dynamometer  to 
test  tlie  resistance. 

Mr.  Makley  said,  as  to  the  expenses  to  be  incurred,  they  had  ap- 
pointed a  very  large  Committee,  and  it  woidd  be  impossible  to  get  the 
whole  of  them  together  except  on  special  occasions.  It  would  be  well 
for  the  Committee  when  thej'  met,  to  appoint  a  Secretary,  who,  of  course, 
wo\ild  be  much  out  of  pocket  in  going  to  Manchester  and  different  places 
to  get  statistics,  and  in  carrying  out  the  Committee's  rules  and  require- 
ments. It  had  been  suggested  that  it  would  be  verj-  desirable  if 
that  meeting  were  to  instruct  the  Council  to  set  aside  a  sura  of  money 
tiiat  should  be  at  the  disposal  of  this  Committee,  for  the  purpose  of  ri-im- 
bursing  them  for  any  money  they  might  expend  for  the  better  elucidation 
of  any  e.xperiment.  With  regard  to  the  question  of  Mr.  Greenwell, 
whether  collieries  using  tail-ropes  would  carry  out  any  experiment,  no 
doubt,  as  a  rule,  they  would,  but  still  there  were  many  cases  in  which 
expenses  would  be  incurred,  and  it  would  be  well  to  place  a  small  sum  at 
tiieir  disposal.  It  would  also  be  well  that  that  meeting  should  instruct 
the  Council  to  place  such  sura  as  they  might  think  prudent  for  the  pur- 
pose.    They  could  fix  any  sum ;  but  be  would  leave  it  to  the  Council. 

Mr.  DouoLAS  said,  he  would  be  glad  to  propose  a  motion  that  the 
Council  direct  any  amount  of  money  that  they  think  reasonable  to  be 
paid  for  the  object  in  view.  He  thought  those  expenses  should  be  trifling. 
The  instrument  mentioned  by  Mr.  Atkinson  might  be  of  use  afterwards 
and  certainly  the  Institute  should  pay  for  that — no  doubt  the  colliery 
owners  would  assist  them  so  far  as  the  experiments  were  concerned.  One 
object  of  his  proposing  Mr.  Dickinson  was,  that  he,  residing  in  a  district 
where  the  chain-system  was  adopted,  might'  be  able  to  gather  for  the 
Committee  accurate  information  on  that  subject. 

Mr.  Dickinson  said,  in  his  district  they  had  the  finest  examples  of 
endless-chain  work  to  be  met  with. 

Mr.  IJovD  seconded  Mr.  Douglas's  motion,  which  was  then  put  and 
carried  by  a  show  of  hands. 

The  Chairman  said,  the  next  question  was  whether  the  papers  read 
at  the  Manchester  meeting  should  form  a  se|)arate  volume. 

Mr.  Greenwell  said,  in  the  absence  of  all  knowledge  of  the  lengtii 
of  the  papers  that  might  be  read  next  year,  it  would  be  impossible  to 
decide  this  question  at  present. 

Mr.  Maulkv  Hiiid,  it  had  better  be  left  to  the  Council.  He,  therefore, 
moved  that  it  be  left  to  the  Council  to  (let4;rmino  whether  the  pajwrs 
read  at  Manchester  form  part  of  next  year's  Transactions,  or  otherwise. 
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Mr.  Cbone  seconded  the  motion,  which  was  carried  unanimously. 

The  Chairman  then  moved  a  vote  of  thanks  to  the  Lancashire  Coal 
Association,  to  the  Manchester  Geological  Society,  and  to  various  other 
gentlemen  who  took  part  in  the  proceedings  at  Manchester. 

Mr.  Boyd,  as  one  who  participated  in  and  enjoyed  those  proceedings, 
begged  to  second  the  motion. 

The  motion  was  carried  unanimously. 

The  Secretary  was  instructed  to  convey  the  thanks  of  the  meet- 
ing to  Mr.  Woodhouse,  for  his  able  occupancy  of  the  chair  during  the 
three  first  days  of  the  Manchester  meeting. 

The  Chairman  said,  at  the  last  meeting  he  attended,  he  proposed 
that  the  portrait  of  their  President  should  be  hung  up  in  the  room  of  the 
Institute.  They  had  omitted  on  that  occasion  to  make  any  arrangement 
as  to  the  expense.  He  now  proposed  that  a  minute  be  entered  in  their 
books,  that  the  expense  thereby  incurred  be  defrayed  out  of  the  funds 
of  the  Institute,  and  that  the  portrait  be  hung  up  in  that  room. 

Mr.  Atkinson  seconded  the  motion,  which  was  carried  unanimously. 

Thanks  were  then  voted  to  the  South  Wales  Institute  of  Engineers, 
for  their  courtesy  in  altering  their  da}'  of  meeting,  so  as  not  to  interfere 
wi:h  the  Manchester  meeting. 

The  Chairman  said,  they  now  came  to  the  subjects  open  for  dis- 
cussion. The  first  was  the  Patent  Hydraulic  Coal-Cutting  Machine  at 
Kippax  Colliery.  Mr.  Embleton,  who  introduced  the  subject,  was  not 
present.  He  (the  Chairman)  went  over  to  Kippax  and  saw  the  machine ; 
and  he  was  so  satisfied  with  it  that  he  purchased  one,  which  he  expected 
to  receive  every  day. 

Mr.  Lindsay  Wood  said,  he  thought  this  subject  had  been  fully  dis- 
cussed at  the  Manchester  meeting.  They  had  there  a  Jong  discussion 
in  which  all  sorts  of  coal-cutting  uiacliincs  were  referred  to. 

Mr.  Gee.vwell  said,  as  a  committee  had  been  appointed  to  investi- 
gate the  subject,  would  it  nut  be  premature  to  discuss  it  any  further 
until  the  Committee  had  made  their  report  ?  He  begged  to  move  that 
the  discussion  be  postponed  till  the  Committee  had  made  their  investi- 
gations. 

Mr.  Crone  seconded  the  motion,  which  was  carried  by  show  of  hands. 

The  Chairman  said,  the  next  subject  was  the  Rating  of  Coal-Mines. 

Mr.  Green  WELL  said,  he  had  nothing  further  to  add  on  this  sub- 
ject. In  accordance  with  the  recommendation  in  the  Annual  Ucport,  he 
inougbt  it  was  de.'-irable  that  the  discussion  on  this  subject  should  al.so 
be  postponed. 
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The  discnssion  was  postponed  accordingly. 

Mr.  Douglas  submitted  the  following' motion,  of  which  he  had  given 
notice  : — "That  Rule  12  be  altered,  and  that  all  general  meetings  shall 
be  held  on  the  first  Safnrday  of  every  month,  instead  of  on  the  first 
Thursday  or  Saturday,  alternately,  of  every  month."  lie  said  he  had  no 
statistics  to  guide  him  ;  but  having  been  at  meetings  held  on  Thursdays 
and  Saturdays  here,  he  had  been  led  to  the  conclusion,  notwithstanding 
the  pressure  of  other  business,  that  Saturday  was  a  day  on  which  more 
members  came  here  than  on  a  Thursday.  When  the  change  was  made 
it  was  an  experiment ;  and  he  thought  sufficient  time  had  passed  to 
induce  members  to  form  an  opinion  which  day  was  best  for  bringing 
members  together.     lie  begged  to  proi)ose  that  Rule  12  be  altered. 

The  Secretary  said,  that  Saturday  attendances  had  been  the  best  j 
bnt  then  the  botir  must  be  twelve  o'clock,  on  account  of  other  meetings 
held  earlier  in  the  day. 

Mr.  LiSHMAN  seconded  the  motion. 

Mr.  Daglish  said,  this  question  bad  been  discussed  fully  on  several 
occasions ;  and  at  length  it  was  decided  that  the  meetings  should  be 
held  alternately  on  Thursday  and  Saturdaj-.  He  found  that  if  they 
always  met  on  a  Saturday  they  never  would  have  any  lengthened  papers 
and  discussions.  He  begged  to  propose  as  an  amendment  that  the  daj's 
remain  as  at  present. 

Mr.  L.  Wood  seconded  the  amendment. 

On  a  division,  eight  voted  for  the  amendment,  and  five  for  the  original 
motion.     The  amendment  was  consequently  adopted. 

The  officers  for  the  ensuing  year  were  then  elected,  as  usual,  by  ballot, 
Mr.  Southern  and  Mr.  Berkley  acting  as  scrutineers. 

Mr.  Daolisii,  in  conscrpience  of  the  accidental  omission  of  a  name 
from  the  nomination  paper,  gave  notice  for  a  special  meeting  to  alter 
Rule  11,  by  striking  out  the  paragraph  relating  to  the  nomination  of 
officers.  lie  proposed  that  in  future  any  of  the  members  should  be 
eligible  for  office. 

The  meeting  then  broke  up. 
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